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: COMPUTER ASSISTED LEARNING (CAL) /

STATISTICAL PACKAGE FOR TIIE SOCIAL SCIENCE

(sPSS/TD

PICHATE SIRIRATAI.IAPAISALKLJL : COMPUTER ASSISTED

LEARNING: SPSS FOR WINDOWS ON INIERNET. THESIS ADVISORS :

WORAWIT ISARANIGKTJL M.S., RI,JNGROTE POOMRIEW Ph.D., DUSIT

SUJIRARAT M.S., RI.'NGROTE PHOMKAN{ M.S. 207P. ISBN 974-663-843-2

SPSSAil is a program that is popular in many academic fields. It is important
in analytical data in areas such as social, medical and public health. Due to the domain
atffibute of management related with the performance databasg high delicate graphics

and basic to advance statistios are advantages ofthe SPSSAil. Different options can be
obtained using this system's various methods concerning analysis of information and

interpretation of results. The users must understand the concepts of each method to
achieve the results. Computer Assisted Learning (CAL) may be a valuable tool to train
students to use SPSSAil. This study aimed to develop and evaluate a new CAL
program on internet and to survey students' opinions about using this CAL program. A
CAL evaluation study was performed, by using pre-test post-test desigq on25 master
degree students. They had all studied SPSSAM previously. Macromedia Dreamweaver
version 2,01 was used to construct the CAL program used in this study.

The iesults showed a significant difference between pre-test and post-test
scores at 0.05 significant level (p < 0.05). Most students found that the topics were
clear, the subheadings were sufficient, the coverage of contents was excellent, and the
pictures were suitable. They also thought the lettered icons were easy to understand,

and the system was easy to read. They were only moderately pleased with the use of
background color; however, they were not satisfied with the use of sounds. In general,

they found that overall the program is useful.
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CHAPTER I

INTRODUCTION

Historically, education has been delivered in a classroom setting where the

responsibilrty of course conten! teaching styles and evaluation has been decided by

the educator. Computers are being used to enhance education within all disciplines

with new media modalities. Computer assisted learning (CAL) is a new method of

teaching that has become widely accepted in the academic field.

CAL has been used in industry since the late 1950's for personnel training and

education. Computer assisted learning uses the computer not only for the purpose of

instruction or teaching but also to manage the learning environment either by

controlling a variety of mediq keeping records of student results, or for performing

trends (1).

As science and technology are rapidly developed, people should acquire more

and more knowledge and information. The only way to greater knowledge is through

education. However, the traditional class teaching is not adapted to the progress of

science and technology. Computer assisted learning (CAL), a reflection of an up-to-

datethinking about education, emerges as the times require. CAL is a modern medium

for teaching students in accordance with their aptitude. Computer assisted learning

benefits students as well as teachers (2).

According to Yalcinalp (3), computer assisted learning (CAL) is the use of

computer in the teaching and learning process. Appropriate courseware can help

teachers provide better instruction to their students. It may be designed to introduceCopyright by Mahidol UniversityCopyright by Mahidol University
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new materials, allow practice of new skills, and provide review and remediation when

necessary.

Despite schools and universities interest in CAL, they still lack courseware.

Because coursewarg for sale currently is too expensive and doesn't match the

teacher's requirement. So the best solution is courseware developing according to

teacher requirement. It will be better, if program can present lesson through Local

Area Network or Internet

SPSS for window is program that popular in many fields of academic matter. It

is important in analytical data of social, medical, public health. Due to domain

attribute of management relate with performance database, high delicate graphic and

basic to advance statistic. Using the program is not difficult because it is easy to use

by menu or dialog box.

Diff[erent opions can be obtained using this system's various rnethods

concerning analysis of information and interpretation of results. The users must

understand the concepts of each method to achieve the results. That is objective of

development computer assisted learning: SPSS for Windows.

Copyright by Mahidol UniversityCopyright by Mahidol University
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Objectives of the study

1. To develop software for assisted learning: SPSS for window.

2. To test and evaluate achievement for using computer-assisted learning lesson.

Scope ofthe study

l. The samples are students who are studyng master degree that concerns statistics.

2. The content of multimedia computer-assisted learning lesson is the procedural

content in using and interpreting rezults of SPSS for window.

3. To develop computer-assisted learning lesson by using Macromedia Dreamweaver

2.01. The computer-assisted learning lesson is designed as a tutorial lesson.

Benefit of the study

l. It can increase knowledge and understanding SPSS for window.

2. Students or researchers can use it for reviewing their practical skill.

Copyright by Mahidol UniversityCopyright by Mahidol University
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CIIAPTER II

LITERATT]RE REVIEW

Computer-assisted leaming (4)

CAL may be defined as computer applications that present specific content or

concepts to learner, individually or in small group, in carefully designed ways. CAL

embraces a wide range of techniques and can vary in complexity from simple drills to

complex simulations, modeling and decision-making tasks.

Features of the technolory (5)

Computer-assisted learning (CAL) involves the use of computer technology in

a teaching environment. In a CAL lessoq the student is engaged in an interactive

dialogue with the computer. The computer presents new material and assures the

student's understanding by means ofthe in-built dialogue and by formal testing.

CAL is a teaching resourcg which has the potential to address practically all-

teaching situations. CAL can provide non-competitivg individual and self-paced

learning that is highly suitable for flexible delivery. In a CAL lessoq teaching material

can be presented in a number of different ways in order to achieve the stipulated

learning obj ectives. Possible strategies include:

o Games;

o Tutorials;

o Simulations;

Drill and practice;

Discovery; andCopyright by Mahidol UniversityCopyright by Mahidol University
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o Diagnosis.

It is quite possible to include a combination of the above options in a single

CAL lesson for more effective learning outcomes.

CAL can be enhanced by the addition of interactive multi-media capabilities-

the use of full motion video, sound, and extensive branching has enabled CAL to

become a more powefirl learning tool.

Strengths of CAL

o Flexibili8:

- suitable for a range of student ability;

- can be customized discipline wide;

- suitable for on-and off-campus teaching.

o Individual learning:

- CAL provides an individualized learning environment;

- The student has some control over material being presented;

- Non-competitivelearning.

o Interactive:

- student interacts with learning material by answering questions;

- student receives immediate feedback.

o maintainable - a designer can quicHy implement global changes to content

or revise graphics.

o suitable for remedial teaching.

o in CAL, teaching of abstract concepts can be enhanced by using gaphics

and animation.Copyright by Mahidol UniversityCopyright by Mahidol University
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o simulation programs replace expensive laboratory experiments, reduce the

need to have human experts constantly availablg replace unavailable

equipment and facilities, and enable student to work in dangerous

conditions without involving the actual risk.

o CAL environments encour€e good curriculum design.

Limitations of CAL

o incompatibility of platformq scr@ns, configurations, etc.;

o cost of production;

o problems of delivery;

o students become'lost' if good navigation aids are neglected.

Resource needed for development of CAL packages

Hardware resources

For development and delivery, display requirements may include zuch

aspects as high resolution, low glare, highly readable text, wide selection of colors,

support for multiple fonts, graphics and animation as well as zupport for CD,

windowing, etc. Networking capability is a factor worth consideration. Optional

support equipment such as CD-ROM players, scanners and printers may be required as

well.

Software resources

There are many kinds of software that may be required to develop,

deliver and manage a CAL program. These may include an authoring system or

language, screen desigq graphics and animation, scanning and screen capture

facilities, sound still frame, moving pictures, etc.

Copyright by Mahidol UniversityCopyright by Mahidol University
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Human resources

Exchange information, share experiences, and demonstrate new

technologies.

Resources needed to access and use CAL packages

CAL lessons may be delivered to on-campus students through the computer

laboratories maintained by Information Technology Services (ITS), and to oflcampus

students on floppy disks. In future, oflcampus students with high-speed modems may

be able to access and manipulate or download softrrare across the network.

Time commitment and timelines for development of CAL

CAL development consists of different phases and may require joint efforts

unong a group of people. The essential phases may include analysis, desigrq

production, implementation and evaluation. These phases should be regarded as

cyclical and interactive. The timeJines, which indicate the commencement and the

probable completion date, depends on the magnihrde of the project. To establish time-

lines for a CAL project, it is necessary to assess the activities in the different phases to

estimate the time needed. The estimated completion time for an activity will become

more accurate as the activity is reduced to the smallest number of tasks.

Copyright by Mahidol UniversityCopyright by Mahidol University
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The increasing speed and memory capabilities of computers are making them

more attractive as potential aids to teaching and learning academic subjects in tertiary

education. Authoring systems are available that make it possible for university

lecturers to write and program teaching materials that can be "delivered" by computer,

either as an integral part of the curriculurq or for optional self-study. This kind of

material is known by many acronyms, the most common being CAL (computer-

assisedJearning), CAI (computer-aided-instruction) and CBT (computer-based-

training).

Vera and Oelof (6) recommend using the term CAL for computer usage in

universities, because it emphasizes the role of computer as teaching assistant, rather

than instructor. It must be remembered that computer-aidedlearning is just one of

many media used in teaching and is appropriate for specific learning tasks and

unsuited to others.

Suitable CAL software may consist of drills and practice, simulation or a

tutorial. Drill provides practice in performing a required operatiorq simulation allows

the factor affecting the operation of a complex system to be explored, while tutorials

provide interactive instruction.

Copyright by Mahidol UniversityCopyright by Mahidol University



Fac.of Grad" Studies, Mahidol Univ. N{. Sc.(Iechof inform-sys.m anag.) I 9

Advantages of CAL:

1) Interactivity and individuatization

The student is constantly required to respond to questions or perform

operations, without which the instruction will not proceed. At the simplest level, tlre

student may, for instance, be required to identiff a relevant point on a diagram, before

further instruction is presented. This serves to focus attention on the instructional

content.

The program provides immediate feedbac( either as "extrinsiC' remarks about

a student's responses (and possibly further corrective instruction), or as "intrinsic'

responses, for example the effects a simulation program will display as a result of

inputs selected by the student. The particular value of computers for drill, is their

ability to tell the student immediately after each question whether they have answered

correctly, and provide further explanatory feedback that is relevant to the answer they

have given. This kind of immediate individualised feedback is seldom available

otherwise during university instruction. Furthermore, students can progress at their

own pace and demand as much repetition as they like.

Another feature that can make CAL more individualised, is the potential for

allowing the learner to control the learning process. They can make choices, for

instancg about the order of presentatioq the amount of practice presented, and tJre

number of repetitions, making the learning process more self-directed. In a simple

tutorial program for examplg this can be achieved through the use of a central "main

menu", where students can choose topics for study (as often as they like) or choose to

an$^rer self-assessment questions when they feel they are ready.Copyright by Mahidol UniversityCopyright by Mahidol University
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The differing needs of different students can be catered for very effectively

through the use of hypertext, which readily allows optional access to further levels of

explanation (either more background or more advanced topics).

2) Animation and graphics

The ability to present moving graphic images integrated into the text of the

instructiorl is invaluable for clarifring processes, particularly in the science and

technology fields. In practice this could be as simple as usin! moving points on a

gfaph to focus the students' attention on relevant parts of the graph and to aid in its

interpretation. It is possible to present models, which would be very difficult to

visualize from static images only, and to illuminate either very slow or very fast

processes by changing their rate.

The ability to plot graphs immediately on receipt of input variables also

contributes a great deal to the understanding of models of processes. This is

unfortunately easier to implement with some authoring packages (e.g. Toolbook), than

with others (e.g. Quest).

3) The ability to record and analyze data

One of the major advantages of CAL is that the computer can keep records of

students' answers to questions, which can rapidly be analyzed to provide the lecturer

with almost immediate feedback about students' progress and understanding of topics,

allowing appropriate and timely intervention.

4) Other advantages

Other advantages of using CAL that may be important in certain circumstances,

are l) that it allows for students to receive increased instructioq without increasing

lecturers' contact hours; 2) the same subject can be taught over and over by a softwareCopyright by Mahidol UniversityCopyright by Mahidol University
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package (which unlike a live teacher, does not experience fatigue); 3) it may be used

to teach a very specialized subject, where no suitably qualified lecturer can be

provided; and 4) computers can be used to simulate real situations where safety is a

concern.

Disadvantages of CAL:

1) Development costs

Good CAL software is expensive to producg requiring a large investment of

time and expertise. Even a simple teaching-aid consisting of ten screens of tutorial

content and ten self-assessment questions with explanatory feedback can take in the

region of fifty hours to produce. Sharing of software between courses, or between

institutions will increase tlre efficiency of using CAL, but it is doubtfrrl whether many

lecturers will be prepared to invest so much time without greater recognition being

given to this kind of work

Results of a survey Vera and Oelof (6) did in the Faculty of Engineering at,

U.C.T. show that lack of time is the major barrier preventing more lecturers from

introducing CAL into their courses.

2) Resources and technical support

Expensive computer hardware is required for "delivering" CAL; large

numbers of computers are needed if many students are to have frequent access. These

must also be kept in working order, which is not a tivial problem when dealing with

laboratories where many students have free access. Specialized staff are needed to

administer and maintain such facilities, and most importantly, to provide support to

academics using them in their courses.Copyright by Mahidol UniversityCopyright by Mahidol University
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The authors' attempts to introduce CAL into undergraduate engineering

courses have been severely hampered by the lack of such support. Not many lecturers

have the time and inclination to overcome this hurdle of "getting programs up and

running" on computer netnrorks, without efficient and streamlined assistance.

3) Other disadvantages

Other possible disadvantages of CAL softrrare, that are associated with its

teaching effectiveness, are that the progftrm cannot respond constructively to

unanticipated student answers (the feedback is pre-programmeo and that lack of

contact with a human teacher limits the potential for learning other incidental facts and

skills which are not explicitly part of the learning objectives. These are not so much

disadvantages, as factors that limit the applications for which CAL can be used

effectively.

Types of CAL (7)

Drill and practice

Provides repetitive exercises for rote skills. Lets students practice information

with which they are familiar in orderto become proficient

Guided practice

Provides structured practice of skills and facts.

Tutorial

Explains new material and then tests the student's progress

Copyright by Mahidol UniversityCopyright by Mahidol University
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Leaming game

Often incorporates problem-solving exercises and simulated fantasy

environment. Used for motivation.

Simulation

Approximates the condition of the real world in an environment in which the

user changes the variables.

Discovery learning simulation

Provides numerous opportunities for students to explore in a simulated setting.

Discovery

Exploratory opportunities

Problem solving

Promotes critical thinking skills. Similar to simulation software in which users

are placed in situations where they manipulate variables and receive information on

the results.

Copyright by Mahidol UniversityCopyright by Mahidol University
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Statistical Package for the Social Sciences (SPSS) for Windows

SPSS for Windows is one of a new breed of statistical softwarg which takes

advantage of the Microsoft Windows (MS Windows) graphical environment. The aim

I

of the product is to make statistics as straighfforward and easy a task to accomplish on

computer as possible. The MS Windows environment enables you to see multiple files

open at once. The menu system enables you to build up complex statistical commands

quickly and easily using a 'point and shoot' method, without necessarily involving

detailed knowledge ofthe command language (8).

SPSS for Windows allows you to share dat4 perform transformations and

analyses, and produce charts and graphs of results. Data are entered using a

spreadsheet and results are displayed in a separate output window. The data and the

output can be saved independently for the next work session. The output tables can be

copied to a word processing application for inclusion in paper (9).

SPSS has the ability to take data from almost any type of file and generate

tabulated reports, charts and plots of distributions and trends, descriptive statisticq and

complex statistical analyzes (10). Through the selection of various options presented

in dialogue boxes, a number of data manipulation or analysis tasks can be

accomplished. The dialogue boxes in combined with onJine help information on their

use may lead the user to analyses they might not have considered before. In effect, the

system can be a teaching tool (1 l).

Copyright by Mahidol UniversityCopyright by Mahidol University
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Macromedia I)reamweaver

Dreamweaver is a professional authoring tool for creating and managing web

pages. Dreamweaver introduces Macromedia's Roundtrip IITML technology that

imports IITML documents without reformatting the code (12).

A feature catled Roundtrip IITML provides real-time vizual feedback on how a

change in the source of a page will show up in a Browser. Developing tables and

frames from within Dreamweaver 2 is abreeze. Advanced table editing allows you to

qreate even the most complicated table layouts without any HTML coding. This in

itself is an enormous time saver compared to coding them by hand. I found table

development in Dreamweaver 2 to be even better than that of FrontPage 98.

Dreamweaver 2 also has the standard features that you would expect from a company

like Macromedia: Built in FTP, Link checking Preview (in multiple browsers), one

step rollovers, Rulers and Grids for tlle work area, zupport for )OVIL, unlimited undo,

estimates of loadingtime and more (13).

Related Literature

Computer assisted instruction (CAI), in the simplest sense of the word is

described by Christine Bolwell (l ) as "instruction delivered by a compute/'. The

literature provides ample evidence of the uses of CAI both as an adjunct to traditional

teaching methods and as an alternative instructional tool. The paper of Zhao Tong et

al. Q\ describes study on computer assisted instnrction in civil engineering. This papel

presents on computer assisted instruction (CAI) in the counrc teaching of civil

engineering. Computer assisted instnrctioq reflection on an up-to-date educational

ide4 is a modern teaching medium. First of all, the paper discusses the necessrty and

feasibility on application of CAI in tlre courses of civil engineering. Secondly, theCopyright by Mahidol UniversityCopyright by Mahidol University
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paper focuses its attention on some details including the courseware development

principles, the choice of hardware and softrnare environment, the organization of

coursewaxe content the information exchange approach of coursewarg the screen

display design, the menu design, the use of pedagogy theory and psychology principle

in courseware development. The paper also studies the effective oink of tutorial modg

test modg design mode and simulative experiment mode. Thirdly, the paper discusses

the practice ofcomputer assisted instnrctioq such as the relationship between CAI and

class teaching the function of teaching management divisions, the choice of

courseware, courseware maintenance and feedback information collection. Finally, the

paper predicts the developing trend of CAI and the future courseware character, for

examplq the application of artificial Intelligence and multi media technology on

courseware developing, etc. This paper use Ms FORTRANI language because the

graphic library DRAFT.LIB is also applied to develop progran\ which makes DWG

graphic file of Auto CAD be easily opened and inserted.

The summary of the paper "Implications for Achievement and Critical

Thinking"(15) explain that critical thinking often takes the form of problem-solving

activities. The purpose of this study was to determine if there is a difference in the

amount of declarative knowledge acquired and the opportunity to critically think using

an interactive computer assisted instruction (CAI) program designed for the Interne!

and the traditional lecture method. Both control and experimental groups consisted of

convenience samples of junior nursing students in a baccalaureate program taking a

medicaUsurgical-nursing course. Achievement was measured by a Master's degree

prepared nurse-developed multiple-choice pre-post test. Findings demonstrated thaf

although the experimental goup demonstrated higher test scores, no significantCopyright by Mahidol UniversityCopyright by Mahidol University
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statistical difference was found in achievement between the two groups. The

orperimental group qualitatively expressed a greater ability to analyze, to analyze,

synthesizg and interpret data than did the control goup. The Internet progranq

Critical Care Nurse Snapshotg focuses on two patient case scenarios. The first case

presents a patient complaining of diffrculty breathing. The second case study focuses

on a post-operative patient complaining of chest pain. Each case scenario involves the

application of differential diagnoses, treatment modalities, and follow-up procedures,

from which the participant makes informed choices on patient management based

upon the scenario's characteristics.

The hypothesis of the thesis "Computer Assisted Instruction as an Effective

Addition to Classroom Teaching of RunoffModeling (3)' is that students can improve

their understanding of the effects of site design on runoff using computer assisted

instruction (CAI). Specifically, it focuses on the improvement of student ability to

understand probable effects of changes in land cover tlpes and their spatial

arrangements on runoffrezults. To help students understand and visualize this process,

a computerized tutorial was developed which through graphical form (maps, graphs

and animations) allows students to compare the results of many runoff modeling

scenarios in a short period of time. The objective of this thesis is to determine if a

computer tutorial is an effestive addition to classroom teaching of runoff modeling.

The methods involved in meeting the objective for this thesis were to create modeling

scenarios using Geographic Information Systems (GIS) to acquire data and

illustrations for the tdorial, to design and develop a computer ttrtorial and to test a

Soup of students to show if the tutorial is an effective addition. Student testing

showed a significant improvement in the understanding of runoff modeling. StudentsCopyright by Mahidol UniversityCopyright by Mahidol University
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also indicated a positive response to the tutorial and this method of teaching. It is

concluded that this computer tmorial is an effective addition to classroom teaching of

runoffmodeling.

The paper of Thomas et at. (16) has developed trro CAI modules to erraluate

the development process and the educational value of such programs within the Civil

Engineering program at the University of British Columbia. Both modules adopt a

simulation approach. The first, named SimSewer, deals with fluid flow through a pipe.

The second, SimSitg focused on planning construction projects. The authoring

software was Toolbook (version 1.5) from Asymmetrix. SimSewer simulation seems

to be quite effective in illustrating different aspects of the pope flow problem and

informal feedback has generally been positive. Students felt that while the format and

content of the introductory screens were adequate, navigating between the screens was

not readily intuitive. However, it was observed that the students became comfortable

with the interface in a fairly short period and soon began experimenting with the

various controls in order to observe changes in the resulting flow conditions. Simsite

increase students' knowledge of construction planning understanding how these

techniques are applied to actual project situations, and increasing interest and critical

thinking. The students also rated the program as "fairly easy" to use.

The research of C. Gunn and L. Malrwell (17) is Computer Assisted Learning

(CAL) in human anatomy. An evaluation of a first-year course in human anatomy was

designed to measure the impact of introducing a generig computer assisted learning

(CAL) program for medical education. Results of the study suggested that use of the

different media resources facilitated complementary aspects of learning. A positi're

influence on the process of learning resulted from working in groups with the CALCopyright by Mahidol UniversityCopyright by Mahidol University
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program before going into a dissection laboratory for the first time. Both staff and

students were able to use their time more efficiently, and an improvement in the

overall qualrty of learning was noted. This was partly attributed to high motivation and

interest levels that rezulted from the use ofthe CAL prograrq and partly to the holistic

approach zupported by the combination of resources.

Winit's research (18) aimed to develop and evaluate a new CAL program and

to survey pharmacy lecturers' opinions on teaching pharmaceutical care. A pilot study

was carried out in fifth-year pharmacy students studyrng at Khon Kaen University and

Prince of Songkla University in Thailand. At King's College London, a CAL

evaluation study was performed by using a non-randomized, controlled, pretest-

posttest design, on 35 final-year pharmacy students. In additioq a survey study was

conducted by sending self-completion questionnaires to pharmacy practice lecturers

working in 16 UK departments of pharmacy, to obtain their views on pharmaceutical

care and CAL. Most students enjoyed using the program owing to its helpfulness,

attractive screens, perceived effrcacy and ease to use. They also felt in control of the

program. Howeveq they were not satisfied with its tardy responses. Lecturers'

percepions in eight categories of pharmaceutical care varied enormously. Their

personal characteristics were not related to their views on eitler the current use of

CAL generally or the potential use of CAL to teach pharmaceutical care. Many

lectures felt that a CAL program could be used to supplement pharmaceutical care

teaching.

The purpose of the study of Pornpilai (19) *An experimental study of the use

of computer assisted instruction in which statements and pictures were used as

fedback in teaching 'Technical English for Building Construction' ", uras to compareCopyright by Mahidol UniversityCopyright by Mahidol University
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learning achievement, retentioq and preference in learning computer assisted

instruction with statement feedback and picture feedback in teaching Technical

English. The samples were divided into two groups of 17 students by simple random

sampling method. The first group learned through the computer-assisted instruction

lesson that presented the statement feedback. The second group learned through the

computer-assisted instruction lesson that presented the picture feedback. The rezults of

this study revealed that the group that learned through the computer-assisted

instruction lesson that presented the statement feedback showed the higher retention.

But the group that learned through the computer-assisted instruction lesson that

presented the picture feedback showed more preference. This study showed that

students preferred the lesson that presented by picture more than by statement.

Preecha's study (20) *An Experimental Study of the Use of Computer-Assisted

Instructional Programs in which Arrows with Sound and Arrows without Sound were

Used as Cues", compares the learning achievemen! retentioq and preference by using

computer-assisted instructional (CAI) programs with trno types of cues, arrows with

sound and without sound, the samples were randomly assigned into two experimental

groups. The first experimental group was studied through the CAI program in which

turows with sound were used as cues. The second experimental group was studied

through the CAI program in which arrows without sound were used as cues. Results of

this study revealed that the students preferred studying with the CAI programs in

which alrows with sound were used as cues. This study showed that students preferred

Iessons presented with sound more than without sound.

The study of Suwit (21) 'Effects of Using a Computer-Assisted Instructional

Program on Design Judgment", the purpose of this study was to investigate the effectsCopyright by Mahidol UniversityCopyright by Mahidol University
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of a computer-assisted instructional program (CAI) on design judgment. The samples

were randomly assigned two experimental groups and a control group. The

experimental group I was administered a pretest and posttest of the computer-assisted

instructional program. The experimental group II was administered a posttest of the

computer-assisted instructional program. The control group was administered only the

design judgment test. The design judgment scores of the group who studied with the

computer-assisted instructional program were significantly higher than group that did

not studywith CAI.

The thesis of Tong (22) "Computer Based Training in Data Services and ISDN

Coursd', the purpose of this thesis was to develop computer based training in data

services and ISDN course. The main components, emphatic development are

l. Can select and determine suitable lesson for each learner that each learner must tell

topic, main objective and zupplementary topic that want to study.

2. Can control speed of presentation to suit each learner that system will cooperate

with learner to adjust speed of presentation.

3. Can propose lesson and simulate work format of ISDN.

4. Can train learner to understand work and connection of equipment.

This thesis use open-script language of Toolbook for developing program

under Window platform.

Program was tested with 2l learners that have different skill. Each learner

followed content without becoming bored. The main principle was each learner could

study the program by using time according to each learner

The purpose of Kwanchai's (23) thesis was to develop a "Computer Assisted

Instruction: Hyperlipidemia and Therapf model and to demonstrate its potential ofCopyright by Mahidol UniversityCopyright by Mahidol University
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self-educating by comparing pre-test and post-test scores within the experimental

groups, as well as to determine the experimental groups' attitude toward this program.

The results showed that post-test scores were statistically significant higher

that the pre-test scores at an alpha value of 0.05 and the positive opinion toward this

developed computer program was presented. This concludes that Computer Assisted

Instruction: Hyperlipidemia and Therapy is effective for educating computer program

users and hyperlipidemic patients.

This thesis use for Professional for Windows (AP\4r) for

developing program.

The purpose of Chatree's (24) thesis is to develop the Computer Assisted

Instruction (CAD lessons for lower secondary school. Students' achievement was

evaluated before and after treatment, which was the computer assisted instruction. The

study reveals the following:

1. Students' achievement scores in the experimental groups after using CAI

were statistically higher than before using CAI at 0.1 level of significance.

Post-test scores of students in the experimental groups were higher than the

post-test scores ofthe control groups.

2. The effrciency of computer assisted instruction was 85.86/80.43.

Software that uses for developing this CAI was Paintbrusll Storyboard Live

(SBLM)-use in dos mode, Thaishow and Rajvitee Word.

The purpose of Rumpa's (25) study were to compare division skills of

Prathom Suksa Six students between those drilled by teacher with computer-assisted

instruction and teacher with an exercise boolg and to study opinions of students
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concerning drilling division skills by teacher with computer-assisted instruction and by

teacher with an exercise book.

The findings of this study were as follows:

l. The students' mean score of division accuracy drilled by teacher with

computer-assisted instnrction was significantly higher than those drilled

by teacher with an exercise book at the level of .05

2. fui average speed of students drilled by teacher with computer-assisted

instruction was significantly higher than those drilled by teacher with an

exercise book at the level of .05

3. Majority of students in each group perceived that each approach of

drilling division skills help them find the quotient more accurately and

quicHy.

According to Ivfiss Kamonphan's thesis (26) that is concerned with using

Toolbook tr Instruction 5.0. She suggested that I should develop my book by using

Neuron Plug-In of toolbook If I want to use the most efficiency of toolboolq the book

would be .TBK application. Because of constrain about openscript language of

toolbook can not oonvert to IITML or IAVA files. But if I want to use openscript

langu4ge to develop prograrq I have to use Neuron Plug-In in order to run native

application of toolbook Moreover her project uses the CGI (Common Gateway

Interface) concept to create an interactive form and connects to database.
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CHAPTER III

MATERIALS AI\D METHODS

Design Methods (based on Alessi and Trollip) (27)

Step 1: Preparation

- Determine Goals and Objectives

l) Students can use lesson to study in analysis and interpretation of

SPSS for Windows (SPSSM.

2) This program is supplement lesson for students who want to learn

by themselves.

- Objectives

l) When students finish each lesson, they would understand step of

usage in order to receive result according to lesson.

2) Students can interpret output that receives from SPSSAil.

- Collect Resources

Material

1) CPU 166-Mr\D(

. 2) RAM 32 MB

3) HARDDISK 6 GB or CD-ROM

4) CD-ROM Drive 16 speed

5) Sound Card

6) Monitor

7) Speaker

8) Data Analysis with SPSSAil Vol. l-2(28), (29\
Copyright by Mahidol UniversityCopyright by Mahidol University
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Software

1) Macromedia DreamweaYer 2.01

2) Notepad

3) ACDSee version 3.0

4) SPSS for Windows v7.5

5) Adobe PhotoShop v5.0

6) OmniIITTPD version l.0l

7) Etc.

- Learn Content

Read books or documents that concern with lesson content.

- Generate Ideas

Create and gather variety of concepts.

Step 2: Instruction Design

- Elimination of Ideas

ClassiS interesting concepts out ofrepeating concepts or can not operate.

- Task and Concept Analysis (28),Q9)

The lessons will be compose of 15 lessons as followed:

l. Description of SPSS forWindows

1.1 Windows of SPSSAil version 7.5

1.2 Menus of each windows

1.2.1 Main menu on DataEditor Menus

1.2.2 Output Navigator Menu

1.3 Toolbars in SPSSAV version 7.5Copyright by Mahidol UniversityCopyright by Mahidol University
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Data Preparation

2.1 Opening existent file

2.2 Operungtext file (.da|

2.3 Preparing data from SPSSAil

Data Transformation

3.1 Computing values

3.2 Count

3.3 Recode

9.4 Ranking Data

Data Management

4.1 Sort data

4.2 Transpose cases Gow) and variables (column)

4.3 Merge Files

4.3.1 Add Files

4.3.2 Add Variables

4.4 Select subset of cases

4.5 Aggregate data

4.6 Weight data

Data Verification

5.1Histogram

5.2 The Stem-and-Leaf Plot

5.3 Boxplot

5.4 Levene's test

5.5 Data Distribution

Materials andMethods / 26

2.

3.

5.
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5.5. 1 Normal Probability Plot

5. 5.2 Kolmogorov-Smirnov Test

5.5.3 Lillieforstest @evelop from KS)

5.5.4 Shapiro-Wilk's test (like KS and Lilliefors)

5.6 Transformation

5.7 List Case

6. Equipment Evaluation

6.1 Validity

6.1.1 Content Validiry

6. 1.2 Construct Validity

6.1.3 Criterion related Validity

6. 1.3. I Concurrent Validity

6.1 .3.2 Predictive Validity

6.2 Reliability

6.2.1 Stability

6.2.2Equivale*

6.2.3 lntenal Consi stency

6.2.3.1 Split Haft Method

6.2.3.2 Kuder-Richardson

6.2.3.3 Cronbach's Alpha Method

6.2.4Bnmple analysis with SPSSM
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7. Descriptive Statistic and Data Analysis

7. I Descriptive Statistic

7.1.1 Meazures of Central Tendency

7 .l.l.l Quantitative Data

7 .1.1.2 Qualitative Data

7.1.2 Measures of Data Distribution

7. 1.3 Validate of Distribution

T.2DataAnalysis

7.2.1 Frequencies

7.Z.2Descriptive

7.2.3 Case Summary

7.2.4Report Summaries in Rows

7.2.5 Report Summaries in Columns

8. Inferential Statistics

8.1 Differential Test Hypothesis

8. l. I Comparison of Mean

8.1.1.2 Two independent samples

8.1.1.2.1 Normal Distribution: - t-test

8.l.l.2.2Free distribution: - Mann-Witney U-tes! KS, Run test

8.1.1.3 Three groups up

8.1.1.3.1 Normal Distribution: - A}{OVA

8. I . 1.3.2 Free distribution: - Non-parametric

8.2 Comparison of proportion

8.2.1 Two independent samples: - yuz or Z-testCopyright by Mahidol UniversityCopyright by Mahidol University
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8.2.2morethan} samples: - 2g2

8.3 CROSSTABS ANIALYSIS

8.4 COMPARE MEA}{S

8.4.1Mean

8.4.2 Independent T-test

9. Crosstabulation and Measures of Association

9.1 Statistic for Association Test

9.1.1 Pearson 2g2

9. 1.2 Corre dtion A2 or Yate's Correction

9.1.3 Likelihood Ratio (LR)

9.2 Mantel-Haenzel test for linear association

9.3 Fisher's Exact test

9.4 Statistic for finding size of association

9.4.1 Computing size of association by 12

- Phi coefficient ($), Cramer's V (V),

- Coefficient of Contingency (CC)

- Lambda or Grttman (},),Gamma (fl Kappa (r)

- Correlation (r and &)

- Risk

9.5 CROSSTABS bywindows menu

9.6 Find P-value when know 12

9.7 Compute 2g2 when know p-value

10. Compare Mean

10.1 T-test
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10.1.1 One sample

l0.l.2 Two independent samples

10.1.3 Two related samples

11. Analysis of Variance

I 1.1 Model

11.2 Assumption

11.3 Normality Test

11.4 Homogenelty of Variance Test

ll.5 ONE-WAY AI\IOVA

- Completely Randomized Design (CRD)

ll.6 Two-wAY ANOVA

- Randomize Complete Block Design (RBD)

I 1.7 Generalized Rando tnzedBlock Design

12. Data Analysis of Repeated Measures Design

12.l Repeated Over Time 2 Period

l2.l.l Pre-test Post-test Design

- Paired t-test

- Non-parametric :- Wil coxoq Signed Ranks Test

l2.2Pre-test Post-test Design with Control Group

. ANCOVA

13. Regression and Correlation

13.l ScatterDiagram

13.2 Simple Regression

13.3 Correlatioq Pearson's Product Moment Correlation, rCopyright by Mahidol UniversityCopyright by Mahidol University
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I 3.4 Multiple Regression

- EnterMethod

- Forward Method

- Bachrard Method

- Stepwise Method

13.5 Partial Regression

14. Non-Parametric Statistics

14.1 Chi-Square Test

14.2 Binomial Test

14.3 Runs Test

14.4 One-SampleK-S

14.5 Two Independent Samples

14.6 K-Independent Samples

14.7 2-Relxed Samples

14.8 K-Related Samplas

15. \ilriting Syntax Windows

15.1 Using syntar(

15,2 Command Syntax Diagram Index

15.3 Meaning of Sign

N[.Sc.(Tecb.of inform.sys.manag.) / 3 I
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The results, why I divide the lessons to 15 lessons, are my experience from

bachelor's degreg textbooks and suggestiori from teacher who teaches SPSSAil.

- Preliminary Lesson Description

General structure of lesson based on tutorial

When students start progranr, the first page is Main Menu that bring you to go

to each lesson presentation. When student finish lessoq the next step is go to practice

that lesson. When student answers each questioq it will have feedback in order to tell

that it is correct or wrong. When student frnishes practice that means the end of that

lesson.

- Evaluation and revision of the design
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Step 3: Flowchart Lesson

Fig. I Flow Chart

Firstly, the Main Menu will show buttons of lessons, which bring to presentation of

contents. \Vhen snrdents finish lessoq the next step to do praAice. Each question has a

44735 \ r I * q3ss9
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score, if the student chooses the correct answer, the program will continuously collect

scores. At the end ofpracticg students can close the page ofpractice and go to start

the next lesson that students want to learn by the Main frdenu again.If students want to

exit prograrq they only close the windows.

Step 4: Storyboard (Layout) Design

Main Menu will students to lessons that the student chooses by

him/herself. The next page presents theory or detail of that lesson and then another

page explains how to use SPSS for Windows with that lesson. At the end of lessorq

students may practice in order to test his or her knowledge received from that lesson.

The end of page will show when students choose button view credit. This page view is

credit of author who creates this program.

take

rmd 1 Dascrlpton of SPSS forWndom

Question

Summary

Author

Pichate Siriratanapaisalkul
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Step 5: Program Lesson Development

Use Macromedia Dreamweaver 2.Ol to develop courseware and practice of

each lesson.

Step 6: Transfer to Web

Macromedia Dreamweaver 2.01can generate documents into IITML format

so these documents can browse through internet browser zuch as Netscape Navigator

4.5 or Mcrosoft Internet Explorer 5.0. After that use OmniIITTPD version l.0l to be

web server.

Step 7: Produce Supporting Materials

Produce usage document.

Step 8: Evaluate and Revise

- Fre-test 25 students before study with program.

- Study program and do practice after finish each lesson.

- Post-test 25 students in order to evaluate program.

The evaluation of the learning achievement for using multimedia computer-

assisted instruction lesson was to evaluate knowledge that the students had acquired by

using the Paired t-test (29) to compare the pretest and posttest scores, significant at

p <.05.
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The statistic method was shown as follow:

_ i-tro
'= 

*6-
Mean ofthe different between each a pair of sample.

The different observation between the sample of i.

The different of hypothesis.

Standard deviation ofthe different of each a pair of sample.

The number ofthe sample.

d:

and

Sa=

dr=
dt:

d":

Sa:

n:

n
Edt
i: I
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Measurements Standard

Ifthe practice has five itemq measurements standard show as follow:

= "should improve"

= "faif'

"medium"

"good"

"Excellent''

Ifthe practice have eight itemg measurements standard show as follow:

0-l point

2 points

points

points

points

Ifthe practice has 10-l l items, measurements standard show as follow:

0-2 point

34 points

5-6 points

7-8 points

0-2 point

34 points

5-6 points

7-8 points

9-l I points

"should improve"

"faif'

"good"

"Excellent"

"should improve"

"faif'

"medium"

"good'

"Excellent"

Students Requirement

l. The students should have basic computer knowledge.

2. The students used to play Internet.

3. The students should have computer resource.
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Fig.2 Users System Environment
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CHAPTER IV

REST]LTS

The purpose of this study was to develop computer-assisted learning in SPSS

for Windows on internet for students who are studyrng in Master Degree that concern

with statistic work. The zubjects used one experiment. The subject took on the pre-test

prior to learning, learned CAL lessoq and took on the post-test after finished the

lesson at once. The learning achievement was measured by comparing the difference

between the pre-test and post-test scores in experiment. The researcher analyzed the

scores by using Statistic Method, Paired t-test. The rezult of each step are shown as

follow:

1. Instruction Design

The learning objectives were set as followed:

l. To understand using of SPSS for Windows version 7.5.

2. To interpreting results of SPSS for Windows version 7.5.

The Topics outline is shown in step 2 of Chapter Itr.

2. Flowchart Lesson

Flowchart Lesson is shown in Fig. t.

3. Storyboard Design

Storyboard design is shown in Appendix I.

4. Development of Program Lesson
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Table I The features of each sectioir in CAL lesson.

Results / 40

Feature

Conte,nt Im4ge Color Sound Referability

Chapter 1: Description of SPSS Windows

1.1 Windows of SPSSAil version 7.5 J J J J
1.2 Menu of each windows

1.2.1 Main menu on DataEditorMenus J J J J
1.2.2 o'rtrlrt Navigator Menus J J J J
1.3 Toolbars in SPSSAil version 7.5 J J J J
Chapter 2z Data Preparation

2.1 Opening existent file J J J J
2.2 Operringtext file (.da0 J J J J
2.3 Prepanng data from SPSSAil J J J J
Chapter 3: Data Transformation

3.1 Computing values J J J J
3.2 Count J J J J
3.3 Recode J J J J
3.4 Ranking Data J J J J
Chapter 4: Data Management

4.1 Sort Data J J J J
4.2 Transpose cases Gow) and variable

(column) J J J J
4.3 Merge Files J J J JCopyright by Mahidol UniversityCopyright by Mahidol University
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Feafure

Content Image Color Sound Referability

4.4 Select subset of cases J J J J
4.5 Aggregate data J J J J
4.6 Weight data J J J J
Chapter 5: Data Verilication

5.1 tftstogram J J J J
5.2 The Stem-and-Leaf Plot J J J J
5.3 Boxplot J J J J
5.4 Levene's test J J J J
5.5 Data Distribution J J J J
5.5.1 Normal Probability Plot J J J J
5. 5.2 Kolmogorov-Smirnov Test J J J J
5.5.3 Lilliefors test @evelop from KS) J J J J
5.5.4 Shapiro-Wilk's test (like KS and

Lilliefors) J J J J
5.6 Transformation J J J J
5.7 List Case J J J J
Chapter 6: Equipment Evaluation

6.1 Validity J J J J
6.2 Reliability J J J J
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Table I the features of each section in CAL lesson. (next)

Results / 42

Feature

Content Im4ge Color Sound Referability

Chapter 7: Descriptive Statistic and Data

Analysis

7. I Descriptive Statistic J J J J
7.2Data Analysis J J J J
Chapter 8: Inferential Statistics

8.1 Differential Test Hlpothesis J J J J
8.2 Comparison of proportion J J J J
8.3 CROSSTABS A}{ALYSN J J J J
8.4 COMPARE MEAI{S J J J J
Chapter 9: Crosstabulation and Measures

of Association

9.1 Statistic for Association Test J J J J
9.2 Mantel-Haenzel test for linear association J J J J
9.3 Fisher's Exact test J J J J
9.4 Statistic for finding size of association J J J J
9.5 CROSSTABS bywindows menu J J J J
9.6 Find P-value when know 2g2 J J J J
9.7 Compute 2gz when know p-value J J J J
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Feature

Content Image Color Sound Referability

Chapter l0: Compare Mean

l0.l T-tqst J J J J
10.1.1 One sample J J J J
10.1.2 Two independent samples J J J J
10.1.3 Two related samples J J J J
Chapter 11: Analysis of Yariance

11.1 Model J J J J
11.2 Aszumption J J J J
11.3 Normality Test J J J J
11.4 Homogenerty of Variance Test J J J J
11.5 ONE-WAY AI.IOVA J J J J
II.6 TWO.WAY ANIOVA J J J J
11.7 Generalized Randomized Block Design J J J J
Chapter 12: Data Analysis of Repeated

Measures Design

12.1 Repeated Over Time 2 Period J J J J
12.2 Pre-test Post-test Design with Control

Group J J J J
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Table I the features of each section in CAL lesson. (next)
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Feature

Content Im4ge Color Sound Referability

Chapter 13: Regression and Correlation

13.1 ScatterDiagram J J J J
13.2 Simple Regression J J J J
13.3 Correlation, Pearson's Product Moment

Correlatioq r J J J J
I 3.4 Multiple Regression J J J J
13.5 Partial Regression J J J J
Chapter 14: Non-Parametric Statistics

14.1 Chi-Square Test J J J J
14.2 Binomial Test J J J J
14.3 Runs Test J J J J
14.4 One-Sample K-S J J J J
14.5 Two Independent Samples J J J J
14.6 K-Independent Samples J J J J
1,4.7 2-Relxed Samples J J J J
14.8 K-Related Samples J J J J
Chapter 15: Writing Syntax Windows

15.1 Using syntax J J J J
15.2 Command Syntax Diagram Index J J J J
15.3 Meaning of Sign J J J JCopyright by Mahidol UniversityCopyright by Mahidol University
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5. Transfer to Web

Documents were generated from Macromedia Dreamweaver 2.O1. These

documents were HTML formats, so the researcher used only OmniIITTPD version

l.0l to be the web server.

URL of CAL program on internet was http://members.thaicentral.com/pichate.

Students could go to this website for studying lessons. They were not satisfied with

tardy responses. Another problem was soundless. Some sfudents were satisfied

with soundless but the others found that should have sound. The main point that

made slow responses was loading pictures. However, those pictures were

important because they increased students understanding. On the other hand,

procedure of program was normal. Each proceeding worked when procedure was

ordered.

Produce Supporting Materials

Document usage is shown in Appendix tr.

Evaluate and Revise

1. The result of the learning achievement for using the CAL lesson was measured

by comparing the difference between the pre-test and post-test scores. The

result is shown in table 2.

Table ZT\e difference between the pre-test and post-test soores.

Test N Mean SD t P

Pre-test 25

25

30.8400

38.4400

9.36t6

9.1 154 5.t73 .ooo (<.os)Post-test
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From table 2, the result showed that the mean scores in pre-test were equal

30.8400. The mean scores in post-test were equal 38.4400. The analysis of the data

by using paired t-test found that was significant difference between the pre-test and

post-test scores. (t = 5.173, p <.05)

2. The result of evaluation of tlte opinions toward the CAL lesson was meazured

by using percentage. After finished the CAL lessoq the 25 subjects evaluatd

the opinions towards the CAL lesson. There are five questions and one open-

ended question.

The questions related to the benefit of the CAL lessoq and concerned about

format of the CAL lesson. The percentage of each question was shown in table

3.

Table 3 The opinion toward the CAL program about Contents onMain Menu (i).

l.l Contents on Main Menu Frequency %

Easy to understand t4 56.0

Too small 2 8.0

Color of characters and background are too similar 6 24.0

Other 3 12.0
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Table 4 The opinion toward the CAL program about Contents on Main Menu (ii).
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Contents on Maln Menu 0)

60

50

40

30

m

10

0

E Easybundsliard

EIoo srmn

B ColordcrErartsrsard

bal(gmndaBbo

slmlla

tr otnet

Contenls on Maln Menu (ll)

EVerytnuEsftg

EIoomEtr

El r@ tEtB

El oths

I.2 Contents on Main Menu Frequency o/o

Very interesting 13 52.0

Too much 3 12.0

Too little 2 8.0

Other 7 28.0

Fig. 4 Contents On Main Menu (ii) Chart
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Table 5 The opinion toward the CAL program about Topics.

Fig.5 Topics Chart

Table 6 The opinion toward the CAL program about Sounds.

Results / 48

2.1Topics Frequency %

Clear, Suitable 2l 84.0

Can't read could improve I 4.0

Other 3 12.0

Toplcs

100

80

60

40

20

B Clear. Sulhbte

E CantrEd. muld

lmpm€

Elottg

Percen(%)

2.2 Sounds Frequency %

Sweet-sounding lt 44.C)

Disturbance l0 40.0

Other 4 16.0
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Fig.6 Sounds Chart

Table 7 The opinion toward the CAL prograrn about Subheading.

Es,Et-smahg

E Dlstubancs

Eolrrs,

Sounds

50

40

30

20

10

0

2.3 Subheading Frequency %

Number of subheading cover l9 76.0

Too much 2 8.0

Too little 3 12.0

Other I 4.0

Subheadlng

El NumuaorUheaahg

6g

EIoDrucrl

EToo ms

Eotts

Fig.7 Subheading Chart
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Table 8 The opinion toward the CAL program about Letters.

Lefters

80

60

40

n

0

['ig. 8 Letters Chart

Table 9 The opinion toward the CAL program about Background Lesson.

Rsults / 50

2.4Letters Frequency %

Easy to read t7 68.0

Too small 5 20.0

Other 3 12.0

2.5 Background Lesson Frequency %

Beautiful l3 52.0

Contrast 1 4.0

Insipid 8 32.0

Other 3 t2.0
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Background Lesson

tsBeauutut Econ6

El lndptd E otior

Percen(%)

Fig. 9 Background Lesson Chart

Table l0 The opinion toward the CAL program about Meaning ofButtons.

Meanlng d Butons

GlEasybuagntad

E Donl rmdersbrd

OcanlrEd

ElotE

2.6 Meaning ofButtons Frequency %

Easy to understand 23 92.0

Don't understand I 4.0

Can't read 0 0

Other 1 4.0

Fig. 10 Meaning of Buttons Chart
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Table 1l rhe opinion toward the cAL program about Lesson contentr.

Results / 52

3. Lesson Contents Frequency %

Cover 25 100.0

Don't understand 0 0

Other 0 0

Lesson Contents

E cover

tl Dont urdgstano

Eoths

Fig. 11 Lesson Contents Chart

Table 12The opinion toward the CAL program about Pictures.

4. Pictures Frequency %

Suitable 23 92.0

Too littl'e t 4.0

Other I 4.0
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Pldures

E sdablo E too

O oth€t

Fig. 12 Pictures Chart

Table 13 The opinion toward the cAL program about overall of prograrn.

5. Overall of program

60

50

40

30

m

10

0

ElElcollsnt EGd

ElMedm EFatt

llnpme

Fig. 13 Overall of program Chart
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CHAPTER V

DISCUSSION

From the rezults of data analysis shown in table 2 n chapter w, there is

significant difference between the mean scores of pre-test and post-test scores within

experimental group. The analyzed data indicates that the mean scores of post-test

higher than the mean score of pre-test. This result comes from students who study

CAL program. They can use the CAL program any time.

Form results of the questionnairg the opinions towards CAL lesson are as

follow:

l. Main Menu

1.1 Contents on Main Menu

The percentage of easy to understand is equal to 56.0, too similar color of

characters and background is equal to 24.0 and other is equal to 12.0. It indicates

that contents on Main Menu are good.

1.2 Contents on Main Menu

The percentage of very interesting is equal to 52.0, too much is equal to 12.0,

too little is equal to 8.0 and other is equal to 28.0. It indicates that contents on

Main Menu are good.

2. Main Topics of each lesson

2.1Topics

The percentage of clearly and suitable is equal to 84.0, improvement is equal to

4.0 and other is equal to l2.0.It indicates that topics are clear.
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2.2 Sounds

The percentage of sweet-sounding is equal to 44.0, disturbance is equal to 40.0

and other is equal to 16.0. It indicates that sounds should improve.

2.3 Subheading

The percentage of number of nrbheading covering is equal to 76.0,too much is

equal to 8.0, too little is equal to 12.0 and other is equal to 4.0. It indicates that

subheading cover.

2.4Letters

The percentage of easy to read is equal to 68.0, too small is equal to 20.0 and

other is equal to l2.0.It indicates that the letters are easy to read.

2.5 Background Lessons

The percent4ge of beautiful is equal to 52.0, contrast is equal to 4.0, insipid is

equal to32.O and other is equal to 12.0. It indicates that background lessons are

farr.

2.6 Meaning of buttons

The percentage of easy to understand is equal to 92.A, don't understand is

equal to 4.Q can"t read is equal to 0 and other is equal to 4.0. ft indicates that

meanings ofbuttons are easy to understand.

3. Lesson Contents

The percent4ge ofcoverage is equal to 100.0, don't understand is equal to 0 and

other is equal to 0. It indicates that lesson contents cover.

4. Pictures

The perc$tage of suitable is equal to 92.0, too little is equal to 4.0 and other is

equal to 4.0. It indicates that pictures are suitable.Copyright by Mahidol UniversityCopyright by Mahidol University
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5. Overall ofprogram

The percentage of excellent is equal to 16.0, good is equal to 56.0, medium is

equal to 20.Q fair is equal to 8.0 and improvement is equal 0. It indicates that the

overall program is good.

From this study, the researcher finds that the most of students have positive

opinions towards this CAL program. However, the comments'of students show as

follow:

l. It seems to be reading book.

2. Sounds should improve.

Problems in this research

l. Resources about computers are not adequate. In this research students must

connect to server. When several students load this website at the same timg

server must work hard. It made the speed of responses too low, browser may

be hang etc.

2. The co-operation of students is less than expected.

Solutions

l. Researcher writes CAL program into CD-ROM. Then, students can study

lesson by themselves any time.

2. The co-operations of students are out of control.
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CHAPTER VI

CONCLUSION

Materials in this studY consist of:

l. PC with Pentium MI!D( 166 MI{4 32\tB of RAIvI 6 GB of harddisb CD-

ROM Drive 16 speed, sound card, monitor, speaker'

2. Data Analysis with SPSS forWindows Vol. 1-2

3. Computer-assisted learning: SPSS for Windows was designed as a tutorial

lesson and divided into 15 chapters.

4. Pre-test and post-test question are the same contents but tested in different

time. Numbers of questions are 5 questions.

5. Questionnaire about the opinions toward the computer-assisted learning lesson.

Collected the datq the zubjects start with 60 multiple choice questions on pre-

test prior to learning prograrn, learned the computer-assisted learning lessorl

finished with 60 multiple choice question on post-test. After that, the zubjects

evaluated 5 questionnaires about the opinions toward computer-assisted

learning lesson and the last question was open-ended which asked students to

write the comments toward the computer-assisted learning lesson.

The learning achievement was meazured by using paired t-test to

compare the per-test and post-test scores and evaluated the opinions toward the

computer-assisted learning lesson.

The analysis of the data in learning achievement showed that there was

significant difference between the pre-test and post-test scores at p < .05.
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Suggestions

l. Further research should add animation is orderto alta*.the learner.

2. Further research should be applied in practice. The questions should be

random.

3. Further research should be applied to decision support systern, problem

based artificial intelligent concept.
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APPENDX I

Storyboard Design
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@ @

rirurruru

ffiilI

"A- nlurtolUlfl0?Ru Computhg Value

- omd f .f ildn,{ Diatog Box,Uo{t Computer Variable

- itu 'riou- rfrordouurddrurluo:rfiar , n'rurirdo

rrJduufl dr ctck artlochundtlrjufirrisuufird

- rhr "frnlil- rdordsu$rdihu {uo;rfuar , firurirf,o

njduuil dr 
"tl"t 

nqlilnsudnsrr?rdn}J

Images: datatranjpg, chap3_l jpg , c3beqpjpg , c3Hnjpg, c3neupjpg , c3nednjpg

File: c3page3"hh
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Images: datatranjpg, c3beupjpg, c3bdnjpg, c3neupjpg, c3nednjpg

File: c3page4.hh

hages: datatanjpg, c3bupjpg, c3bednjpg, c3neupjpg, c3nednjpg

File: c3page5.htn

Appendix I / 7t

qJeal
il{fl1runolnfldnt Explanation

I fl'|fl Data hansformation I

n1u?e8JlEt

@@

o d o . av - I- nlurt0lulfl02oulf{nfunolnflmni

- rlu "risu'dordouurdeirurlmufuar,daufids

njdouil dr oti"t artlwdounduhjufirriouufird

- rfu "dntrl'rdordouurrftiru rluwrfuar , fiuurirf,o

rddouil tlr otot nililrclrcanfirfrnlrj

qJeaa
It{nuuf,o9t Explanation

I mfi Datatsansformatim I

c
nlurrEilcr

@ @

o i - - t.- dru:rururdord'utur'iuaffi

- rlu'riou'dordouurrddruriuwrfiar,d:urirflo

njdaufl dr 
"ri"t 

aililrcfrouofiuhlur?rriouur?rd

- {x'6nlrJ'rdordoururdeiru rlm:rtlar,drufido
njduufl dr ctck arlilraffihqrr?rdo}l

qJea
il{nflilnrtnfldn5 Explanation

I Rlil Datra transformation I

nlu8nEt'tel

@@

. d - - ..- nrurrolumu:nurtsnfun::nsrasr{

- rlu 'riou'rdordouurriliru{mrrfuar , deufido

rujdoutl dr c[ck arlilocdsund'uhlnrhriounr?rd

- d! '6o}l'rdordsururridru rluo;r[uar , d:ufqf,s

rujduuil 6r ctick arlrjo;udoutfirdahl

Images: datahanjpg, c3beupjpg, c3bednjpg , c3neupjpg, c3nednjpg

File: c3page6.hbn
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"Atnfil:nlilUolitou lfl Explanation

I n'lff Dahtrasformation I

nluefEn€t

@@

.dan- nlurt0l0mo2nilnl:nlililaNoun

- rlu'riou'rdordouurddrurluosrfuar, daurirdo

njdouil dr 
"r"t 

nq}locdoundulrjr.rfiiriouuflid

- r! 6'elrl'rdordoumrldru r]uorrfuar , fiarriqilo

rujd uuil dr 
"r"t 

arlilocuanr u rft o'ntj

Images: tlatatanjpg , c3beupjpg , c3bedn-jpg, c3neupjpg, c3ndnjpg

Filq c3pageT.htn

nr:druunr$oult(eio) Explanation

fllll Data trasformation I

@ @

dru::uru

ffiffirl

- riru::uturdsefiu nr:druunN'auh,(sio)

- ,rxd s: rffin{ Dialog Box flo{ IF Cases lu Computer

Variable

- rlu'riou-oiordouu#drurlutrrfuar,fiaufrflo

njduuil dr "t"t ailrjordsuoduhJrafirriouufiid

- fu 6'ntl- dordouurddru rimvriuar ,drnrirf,o

njdoufl dr 
"r"r 

arlilocu.rnwrfirdnlrj

Images: datahanjpg, chap3 2jpg, c3beupjpg, c3Mnjpg, c3neupjpg, c3nedujpg

File: c3page8.htm

nr: fi rr uoltouln(eio6n) Explanation

n1il Data trmsformation

@@

riru::uru

Errfill

- drur:orordoadu nrtrirlruqr6au'h,(eisdn)

- nrtii ts,mol nr:riruuo type ttas kbst

- rlr'riou'dordou*rddrurluorrflat,danrisdo

rilduuil dr dict arlrJoghuodulrjrarhriouur?rd

- ib"dntrl'dordouurdiu rirosrfunr,firufqdo

njduuil dr crict ailrJoilranlrr.Trdntrj

Images: datatrmjpg , chap3_3jpg , c3beupjpg , c3bednjpg, c3neupjpg, c3nednjpg

Filq c3pge9.htm
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2. Count Explanation

01fl Data tansformation I

n'u?it8j'tEI

@ @

.d- RlUrt0l0lR0?AU Cormt

- rlr 'riou- rdsrdsuu#rlruriuwr[uar , i:rfids
nldouil dlr dict ailrjwdounfiutjrafirdouur?rd

- rfu "frn}I'rdordouru#dru{uwrfum,irrfiflo
nJdsufl dl ctck aqhJwucarufirdntj

Images: datatranjpg, c3beupjpg, c3bednjpg, c3neupjpg, c3nednjpg

File: c3pagel0.hh

Images: datatanjpg, chap3_4jpg, chap3 5jpg, c3beupjpg, c3bednjpg, c3neupjpg, c3nednjpg

File: c3pagell.htn

Images: datatranjpg, chap3_6jpg, c3beupjpg, c3bednjpg, c3neupjpg, c3nednjpg

File: c3pagel2.htm

Coun(eis) Explanation

f1111 Data transformationJ

@@

rirurruru

I ,"rfill
lr*fill

- ritu::srudu:riucou(sio)

- o*d:.l,ffinrnr:l{cosnt
- olr,d:s uam nr:::qrirddomrr (petnE

Values...)

- rlu'riou'rdordoururdriruilurvrfum,drufiqdo

rujdouil dr ai"t ailrjrs8sundutrjur?rrisurrhd

- r$r'6nlrl"rdsrdoumddrur]m;rfuar,drurirflo

ruJdsufl dr ctck arlilocrdawr?rdntj

3. Recode ) Into Same Variables.. Explanation

I fllll Data transformation

@ @

rirr::uru

F-T:a

.d- dru::uru6o:6u Recodc ) Into SamcVarlablus...

- omd f.O rtrlo{ Diatog Box tgrt Recode lnro Same

Variables

- rlu'riou-rdsrdoumrldrurllorriras,deufiids

rujduufl frr dick arliloyfroundulrjufirriourr?,d

- dh '6'o}J'rdordourrurdeiru rluorrfuar , fi:rrirf,o

njduutt dl dick arliloyurrnrnr?rd'ahj
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3. Recode ) Into Sme Vriables...(cio) Explanation

I nm Databmsformation I

@@

rirur:oru

FffiA

- ritu:rorurdoafiu ne"oau ) Ino Sane variables...

fciot

- nmd s.zrffin{ Datog Boxlunr:rirrunrir

- rlu'riou-rdordsururrfdruriuurfuar,daurirflo

njdsuil dr otct ailrjwdounfruhlufirriouufird

- {}l"frntrl'rdordouonrfiiru rluo;rfuar,ftnrisds

njduuil dr di"t ar}Josrenrur?rdnlrj

Imagss: datatranjpg, chap3_7jpg, c3beupjpg, c3bedujpg, c3neupjpg, c3nednjpg

Filq c3pagel3.htm

3. Recde t Into Different Variables.. - Explanation

I nlfi Datahmsformation

@@

6rur:uru

ffiill

.)- titu::stutfiuafiunccoaeleiol

- oftd fS uAm Dialog Box tot Recodo into Difrerent

variabhs dodrrunriuioulooufrr

- rlu 'riou- rdordsuurdriruillo;rfuar , d:nrirflo

njdsuil dr al"t aslJo;frounf,uhlurhrisuuflrd

- rfu dntrl'rd#ouruddrurlur;{um,6anfido

rildou6l dr ai"t arlilrcucnrilfird'nhJ

Imagw datatranjpg, chaip3_8jpg, c3beupjpg , c3bednjpg, c3neupjpg, c3nednjpg

File: c3pagel4.htn

4. RankingData Explanation

@ @

6rur:uro

ffid;l

.J- ollrrt0l0ln0?nil Ranktog Dab

- ontd sB rrfN Dialog Box tlot Rotrk Gses

- rlu'riou'dordsumdrirurluwrfum,flnilrisdo

r#uufl dr ctict ailrjo;huodulrJur?rriounfird

- $r"flahl'dordsuurdrirurluwrium,#rurirf,s
nJduuf dr 

"r"t 
artlo;urnrrrlrdnlrJ

Images: datatrmjpg, chap3_9jpg, c3bnpjpg, c3Hnjpg, c3neupjpg, c3nednjpg

Filq c3pgel5-hh

Copyright by Mahidol UniversityCopyright by Mahidol University



Pichate Siriratanapaimlkul

Images: datahanjpg, chap3_l0jpg, c3bupjpg, c3bednjpg, c3neupjpg, c3nednjpg

File: c3pagel6.htm

Images: datatranjpg, chap3_lljpg, c3bupjpg , c3bednjpg, c3neupjpg, c3nednjpg

Filq c3pagel7.htn
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n. nankingOata(eiol) Explanation

F]ll Data transformatiod

@@

6ru::urs

F*d-;d

- riru:rotoflu?nu R Dldrg D"t ft'o$

- nnfd l.tO ltrlR{ Dalog Box xot Rank Types

- rlu'riou-dordsuurdlirur]mufuar,deufiils

rildsuil th 
"r"t 

arlrjovdoundu}Jufiriourrhd

- ih "frnlJ'rdsrdouudriru rluwrfuar , deurirflo

rujdsuil tfi dick arlilrcuaawrhdahl

4. nmkingOata(eis2) Explanation

FTI Datatrasfonratiod

@@

drururu

l"*fill

- rirur:oroduuriu Rarung Dab(doz)

- nmd g.t t rlrlor Diatog Box xo{ Re* C€s€s rdonfio

tlu Moru>>

- {r -riou'rdordouurdlirur]mrrfuar,drrfiflo

rilduuil dr 
"ti"t 

ar}Joc6ounduhjur?rriouur?rd

- r!'6'ntrl'rdordoumdriru iluorrfuar,fiamfrf,s

njdouil dr ctck atlilocudolufirdn}l

a. nankingData(eio3) Explanation

I nlfl Datahansformation I

@

dur:uru

l",,'li;l

- r{tu::sru6rafru nanrng Dau(eior)

- ,*d s.rz udnq dRuors n* dfifirdr (riol

- rlu'riou' rdordoururddrurlrouiuar, d'arrirds

rujdou6l dr dck arlilosfround'utjnrlrriourfild

Images: datatranjpg, chap3_l2jpg, c3beupjpg, c3Mnjpg

FiIe: c3pagelS.htrn
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uil:riln?in E:<planation

unfi r nr:urlar{oqa

t. Iqnd

0 choicel

0 choice3

@@

0 choice 2

o choice4 lE-|

I
t

I
I

o.Iqndfl

O choicel

0 choice 3
_ l-1
tOK lRese{

0 choice 2

0 choice4 @

rrqrlnvuuudld

tcli.kh-.1il

Iondunfiriilmsr?o

fi munncsulnor6onfi:riionddom r:ud:na{u

'Ot(, dxilnoilrfugnoruanm?oa?lu Cored !! nr{rpJ

mtrrol Forn rfu drrirnouhignoaldn{don?ur

Wrong !! nt{{Ut2lt0tl form tftl

drnarlu'no"r r"rfl unr:riiurlrrloasuluri

ft 'cti"t n"re tr rflunrrclilarurrdld

Ioages: Framel.: title3jpg, chp3_fljpg

Frme2: correct jpg, wrong.jpg , whitejpg, chp3_Bjpg

File: ex3fsl.htm
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Images:

Files:

Appendix I / t4

Framel: title4jpg

Frame2: c4pl_ujpg , c4pl_d"jpg , c4retupjpg, c4retdnjpg, c4pra_ujpg , c4pra_d-jpg

Frame3: woodwatljpg

Framel: chp4_fljpg

Frame2: chp4_Djpg

Frame3: FROreN2jpg

c4fset.htm rjrsnoud:u

Framel: c4fl.htn

Frame2: c4D.htn

Frame3: c4pagel.hh

ufld 4 nrrf,nnrrdoryn Explanation

unfr + nr:f,anur?ola - urnrria?oudnl6iuflurfournrolu

und e t$ ctict rfitlwrfluor:nhrJ
3 -t!tuotllr,o{il2touu 1

- ifu s rlunrdrufio finarururodrd

rmnrriu {sudn = urr"unriloud6nofi

(c4eei.htr)

ndurn:riqudn = odulrJnfir rvlain Meoo

(ind€rr.htnl)

uulitnrin = rion windonp lrridrrnrcou

uuuilnrinln odlduu r (exe6r.hrm)

u$rdouurddru{u#r s rfu wrfuar, ir
uftfonjduuil firlsnrrunnruu sratos b8r

mfouuurlu#ru

- rilounasrrlr:o rfl*iln ld

G]

l. Sort Dafa

2. Tmmpoeo cases and variables

3. Merge Files

3.1 AddFiles

3.2 Add Variabtes

4. Selectsubsetofcases

5. Aqsreeatodara

AeEregars data(iOl)

Aegregats data(ioZl

6. Weichtdala

Sound: 'h'l6rnn

l. Sort Data Explanation

@

NlU'5U1U

ffid;l

- nrilrtulglflo?RuSortllata
)- nlflil 4.1 Ud6{ Dlalog Box T0{t Sort Cases

- rh'6ntrJ-rdordsuurddrurluovrfuar,drufiids

nJduufl dr disk nrlilocuda{?rfii6'alil

Images:

File:

chay'_ljpg, c4neupjpg, c4nednjpg
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2. Transpose cases md variables Explanation

n1uttult,

4.2

4.3

@@

- riru::arurfiorriu rt 
""p*" 

casevurlables

- ofnd e: 160rl Dialog Box xo{ Transpose

- ornd es rtrlm HaRr:rlt Tmnspose

- rlutiou'rdordouurdrirurllwrfrmr,6:rrirdo

rulduuil dr 
"t"t 

nfl rjwdoundtlrjufirriounrhd

- rfu "frnlrl'dordoururftiru rluo;rtuar,dauriqflo

njdsuil dr 
"ti"t 

arliloc$ansur?rdohJ

Imagm: chrya].1pg, chap4_3jpg, cabeupjpg, c4bednjpg, c4neupjpg, c4nednjpg

File: c4page2.htm

3. MergeFiles ) 3.l AddFiles E:rplanation

6rurruru

I nr,-;-l
4.5

@@

.A- filutt0l0lRr?flU Merge [lles llllU Add Files

- omd e.qudnl nr:raub'16 anxi"tyr n?urcisfiu

Affiiety2

- omd+s,nnrdrruosln:ffigNc,orhlfidorriur

cisfioGrxietyr)

- riu'riou"dordouondriru{lrvrfuar,drurirfls

nldsuil dr di"t afl rjosfoundu}Jur?rriourafirif

-'ifu "iintrl-dsrdsuru#dru {uo;riuar,daurirflo

njdouil dr 
"ti"t 

arlilocuaorufirdolrj

Images: cbap4_4jpg, chap4_sjpg 
" 
c4beupjpg, c4bednjpg, c4neupjpg, c4nednjpg

Fils c4page3.htm

Imagm: chapa-6ajpg , cnap4_5bjpg, c4beupjpg, c4bednjpg, c4neupjpg, c4nednjpg

Filc c4page4-hh

3. Merge Fils ) 3.1 Add Variabls Explanation

fi'tlJ55U',I0

4.6^

4.6b

@@

ad- nliltr0l0lflfrtflU Merge Flles llUU Add Vat&bles

- o*d a.o"udm dRuor;nrt Merge File rtulr Add

Variables

- nrnd r.ouudor f,flcognrrrdoh,l6rruu eaa

Variables (Subject)

- rlu'rbu-rdsrdounrrdrirurlutrrfuar,#rrrhf,o

nJdsuil dr ott aelrjwdounfrulrjufirriourn?rd

- {p'6ahl-dardsumdiru rluo;rfum,f:nriqdo

njdouil dr 
"tt"t 

ar}Jwurrorur?rdahl
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Images: chapaJjpg,chap4_8jpg,chap4_9jpg,chap4_l0jpg,chap4_lljpg,chag4_l2jpg,c4beupjpg,

c4bednjpg, c4neupjpg, c4uednjpg

Filq c4page5.hh

T-ages: c4beupjpg, c4bednjpg, c4neupjpg, c4nednjpg

File: c4page6.hh

4. Select subset ofcases Explanation

-6ru::oru

fr.;d;l
EilI
f",;il]
HffiI
ffiil;;I
r,,;t;,

@@

tA
RlU550l0m02flil llctcct ebsct ol ecs
nmd l.z ucm nrrdonqoinuounnr;urlodN

10! Cases (Select Cases)

nmd t e urm nrdruunrtouhrr?nriunr:dnrfion

qotdnuorml oases

nmd eB ucm Dalog Boxl,ro{nr:rfuriion clrsus

nnnd a.touanl r{u to cases rm,ituau 15 cases

nmd 4.ll uda{ }nnmnurlu cr.*
orrd Ltz urrar fiarf,sn c"* d r-so

rlu'riou' rdordouurdiru{uurfu ar, d'rurirflo

njdouil dr 
"ri"t 

ailrjo;dsundutrlufirriouufird

tfu 'rialil'rdordsuurdeiru rlm;rtuar , firufif,o
rujduufl dr uict arlJrcudaruirdalrj

5. Aggregafe Data Explanation

o
n1:J3?8J19

@@

- dturrururdoaduaggr"gatcrlata

- r]u'riou' rdsrdouurrfairur]uosrfuar, d:rrirdo

rujdouil dr ctck nrlrjocdouodulrjufirrisuur?rd

- r$, '6'atJ'rdordouurriliru r]uwrfuar , fr:rrTrdo

njduu6l dr ctick arlrjocuflnwr?rdnlrj
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Imagss: chap4-l3jpg, chay'_l4jpg, c4beupjpg , c4bednjpg , c4neupjpg, c4nednjpg

File: c4pageT.hh

Images: chap4_l5jpg, chay'_l6jpg , c4beupjpg, c4bednjpg, c4neupjpg, c4nednjpg

File: c4pageS.hh

Images: chap4-l7jpg, cbap4_l8jpg , chap4-l9jpg ,cbtp4]O.1pg, c4beupjpg, caHnjpg

Filq c4page9.hEm

Aegregate Dara(giol) Explanation

n1u::01u

4.13

4.14

@@

- r{ru:roudo:n-uaggrqatcDatafilot)

- nrnd l.Bttdo{ Dislogboxxort Aggregare

- nnrdt teuomdrqi"tdNaoe&Iabel

- itu"riou-dodouurftirurlrurfuar,daufids
njduuil dt 

"ti"t 
nilrlo;doundulrjur?rdouur?rd

- fu "frnhl'rdordsuurdr,iru rllovrfuar,drufiido

njdouil dr 
"ti"t 

alhjtcuan{rlfidnhl

Ager€eate Data(eis2) Explanation

NlUT'UlU

4.15

4.16

@@

.J- drur:oufioafruaggropl"nata@i,ozl

- ,fnd A,f ffiln{ Funciliotr tlot Aggregare

- nrnd l.tc !mln{ Aggregate Ouput uiont:dtuun

Hidrfinornags"suru

- riu'riou- dordouurddruiluurfuar , firurirdo

rilduuil dr *"t arlrJocdouoduhlur?rriourr?rif

- ifu 'dalrl-qlodouurdriru {ro:rfuar,denirds
njduuil dr 

"u"t 
ailrlwuanufirdahj

6. WeightData Explanation

('")

riru:ruru

I,nrfffi]
r,",lffir
r"*il;l
rn;B;l

aA- RlUrr0UmrmUWcfihtl]a0a

- nnrd c.tZtfinrt Diatogboxtort Weighr Csses

- nnrd n.re urm flouocufirein our, rdofirnrr

WeigttCases
))- Rriln 4.r9 tta; niln 420 udnl nant:im:uri

- itu'riou'dordouurr{riru{uo:rfuar,fi:nririlo

nHouil dr 
"ti"r 

arhhcdoundulrlufirrisunfird
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uulilnrio Explanation

und e nuilanr:r?orya Iondunfirfi t 1n sdo

rlmrnnaoulnufiondariiooddom r:udrnnrlr

rcr dnirnsurfuqno"urtnlr?on?u corecr !! nrtrl!
t 2n o{ ro* rfu dlrirno'ihiqnrvuaauTon:ru

Wroag !! nr,i$r,?'lt O{ tor. fU

drnnrlu'nesef ocrfl unrrriluridoaoulrri

rlr'oick here tr rflunrrrtlrlaruuudld

t. tqrd

0 choice'l

O choice 3.

-ll
l,Ol0 lRese{

I

0 choice 2

0 choice4 @

e.Iqnif

0 choicel

O choice 3

@@

0 choice 2

0 choice4 @

rrqilnsrruudld

lctt.khr* rrl

Imags: Framel: titleajpg, chp4_fljpg

Frame2: correcljpg , wrongjpg , whitejpg, FROUN2jpg

File: ex4fsl-htn
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Images: Frmel: titlesjpg
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Fme2: cspl_ujpg , c5pl_d.jpg, cSretupjpg, cSretdnjpg, cSpra_ujpg , cSpra_d-jpg

Frmd: woodwalljpg

Frmel: chp5_fljpg

Frame2: chp5_Djpg

Fmme3: chp5_Rjpg

cSfsethtm rhsnoildro

Framel: cSfl.hh

Fr*me2: c5D-htm

Frme3: cSpagel-htm

wrd s nrrn:?odou{o{a Explanation

und 5 nun:arcour?orya
o, o A a C a- uflntl42ljoilan1cu{luutuoltlnlotu

und s 6r ctct rdrlrltcrfluoudrd
i -tJmoltNo{lt?uouu 1

- ilu s rlunn{ro$o finarurlrofird

usn vf,'rdoudn = ucnsufiimd6nofi

(c5ee,Lh!m)

oduar:rTsgnd'o = nf;ulilur?r Main Menu

GndCIchtnl)

uuuilnrin = 6on window luridrrucuu

uuufl nrielnodrduu (q56 l.htm)

drordoumriairurlurir r rlrwrirar, da
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3. BoxPlot Explanation
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5.1 Normal Probability Plot Explanation
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5.4 Shapiro-Wilk's test Explanation
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uunflnrin Explanation
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r.: ffiuonllrraionou rio (Cronbach,s Alpha) Explanation

c
nlue?€na

@@

.J- riru::ororfiuadu iiuoar{ru?onsurin (Gonbach's

Alpha)

- rlrriou' rdordoumdahur]m;rfuar, darrirdo

rddoufl dr dick attjosdoundu}Iur?rriouufird

- {luS'ahl-rdordoururddru rlro;riuar,danrirdo

njdoufl 6r ctck ailrjrcudoqnfirdalrl

rmeges: c6beupjpg c5Mnjpg c6neupjpg, c6nednjpg

File: c5page5.htn
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nrun: urulu Gntenoal Validity) Explanation

c
n1umEt18t

@@

- ritur:oturdmdu Rauntmulu got"r*l vandty)

- {u "riou'rdordsuur#drurlunrrirar , firufiflo

ujduufl dr otiot ailrjrsdouoduhjur?rriouufiid

- {fu"6nhl'dordsuurditu{uo;rtrar,fitutirflo

ruJdoutl dr 
"tiot 

arhJnrlrdn{xfirdn}J

Images: c6beupjpC, c6bednjpg c6neupjpg c5nednjpg

File: c6pags0.hh

fi?lUsrtilRl0uon (Extemal Validity) Explanation

n1u38EIltl

@@

- riu::orstiisrfiunurunxorsuoo (Extemat

VatrdtY)

- rlu'riou'dordouundirurlrnvrirar,firuiirflo

njd uuf l dr cri* a$rlocdouoa-uth firrio urfird

- rfu "flnlil' rdordouurriliru rluo:rtrar, n'erarirds

rujdouil dr 
"tict 

arhhrrcssufirdatrj

Images: c6beupjpg; c6bednjpg c6neupjpg c6nednjpg

FiIq c6pags0-htn

qomrntomr:io Explanation

@@

o
n1u3?Er18

.A- drur:urorfimfiuqornrnmsnuio

- rlu"riou-riisrdoururtiairurluourfuar,6'anrlrdo

nldoufl dr crct aqiJrchundu}Jur.?rriouur?rd

- {u"f,nhl'rfmrdouurdrhu iluourirar,danrirdo

njdrufl ih 
"ti"t 

alliloEucnwfirdnhl

Images: c6bupjpg c6bednjpg c6napjpg c6nedajpg

File: c6pagsm.hh
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drsdr.rnrrdru run:uuilu Sruf sn'lrlnr{ (validity) Explanation

n1umg18J

@@

- rftu:rururdo:riuf,:odnnr#ru:unaruurludr

ullooerun*l (Vatldlty)

- rlu'riou-rdordouurdiruituourfuar,dr

rihdonldouil dr 
"ti"t 

adilo:EoundutJufii
t ttfloultulu

- rfu "ilnlrl'rdordsuurddru riuwrfuar ,d:
nrirdouJduuil th 

"ti"t 
arlilocuealurhdnlrj

Pichae Siriratanapaisalkul Appendixll lO2

lrages: c5beupjpg c6bednjpg c6neupjpg c6nedn-jpg

File: c6pageT-hh

[nages: chap6_l jpg , cbap6]jpg, chap6_3jpg, chapS_crjpg, c6beupjpg , c6Hnjpg , c6neupjpg ,

c6nednjpg

File: c6pageS.htm

Inages: c6beup jpg c6bednjpg, c6neupjpg c6nedn jpg

File: c6pageg.htn

nr:irn:rcdd'1u1il:unru spssnr rrneirodrrd r Explanation

fi1ljtrt 10

I ,',rfnerl
L"rfffil
I ",rlt-.,l;*'r''*'l

@@

- du::orurdorriu nrr?m:rsr{deslilruofl spssrlv
-tJolRn?ogl{tfl I

- ornfi o.t ttdo{ Wdght Cqaca by No

- orrfi c.z lton€ Clcsilabs Dlalog bor

- ,rofi C-f ufipl{ Ccns DIspIay dtalog bor

- nrndrcnou uaos naar'nddldoro$lrun:u spsyw

- rfu 'riou- rdordouurrfiiru{rnvrtuas , firufiflo

mjdoufl dr ctck ar!ilos8oundulrjrarilriouurfi d
- r! "frntrJ'rdordouurdeiru rluo;r[um , drrfiflo

njdsufl dr ctck nrlilwudatrr?rdn}J

t. iinr:io,8r (Test and Retest Method) Explanation

nlumetlEt

@@

oJed- riru::orurfroad'u Tinrra"onh grest ana netes

Mettod)

- rlrtiou'rdordoururrldrurlmrrfuaq,darrirdo

nJduuil dr 
"tlck 

ar}Joudoundulrjufirriounr?rd

- tlr'da}J-rdordounndniru {urvrfuar,fi:rfisdo
nlduufl #r ctck allilovudnlrr?rda}J
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l. :sdunr:inrflu Nominal, Oralinat Sde ld Explanation

n1u3rtJ1g

@@

od- drur:orufio:n"urmunr:iarflut'lomt"t, ordtoat

scarc'Ifl

- rtu'riou'dordsuurddru{m;r[uar,fiaurirflo

njdsuil th cri* mlrjns8oundulrjmr?rrisunrhd

- {r"fietrl-dordouurrfiiru {udvr[uar,n':ufrflo
njdouil dr ai"t arlilosnnrrr?rdn}I

lnagss: c6beupjpg; c6bednjpg c6narpjpg c6nedn-jpg

File: c6page9-hh

Images: chap6_4jpg, chap6_chjpg, chapS_syjpg, chap6_5jpg, chaff_abipg , c6bupjpg, c6bednjpg ,

c6neupjpg, c6nednjpg

File: c5pagel0-hh

ffiirn:rcddru smsnil ei:odr.rfi z Explanation

drurruru

t',,lt*r
Fffiilit
F-Tr*rrll;t-.I
Fi[il:gnou 3l

@@

- riru:roruduariutffimac#efzu spsswcTaofi{ii z

- ,rnd 6.4llda{ Shtisticsro{ CrNa,bs

- nrililrsnout$as2rdn{nadnfdldoro'1il:un:r

sPssw

- ,rrd 6s fira{ fllflmdoud:o M"N.-*

- nrnil:snou3rrcn{na;n'fdHomlrJ:unru

sPsvw

- rlu "riou'dor#uurdlirurlm;fiar , f:nrirdo

njduuil dr 
"ti"t 

nilrh;dounfru}Jufirriounfird

- ilr "fra1il-dordouru#dru {rorrfuar ,danfido

njduuil dr ai"t aililosucnqrfirfra}I
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hnagw: chap6_6jpg, chapiJ jpg, chapS_tsjpg, chap6_8jpg , chap6_9jpg, c6beupjpg, cfbednjpg,

c6neupjpg, c6nednjpg

File: c6pagell.htn

Images: c6bupjpg c6bednjpg c6neupjpg c6nednjpg

File: c6pagel2.htrn

2. tsriilnliiorflu tntervA ufs natio scale Explanation

dru::uru

ffi,ila]
|;ffi6JI
EffiI
t;r,,1
I "lrffi-6.r-l

@@

o.l
titu::otutfio2du :;aunrriarfu rnt rt uio

Raflo scalc

nmd c.e urnr nr:imnc#nrruconnfrorfi uiu
Scale nuiatflu nur^t nio natio Scote dto paired

t-test

,rrrd o.z u.rr Rr:nndounr:inurnndr z nfi iifi
:cdunuialilu nt*r"l n3o Rario Scals

t - t)
Rnrrrrvnou uml rnanlnldorn}lrun:u SpSs/W

o-d o.e,ttt.q nuim:Efnrruunninromr:in

doou*
orrd o-e udm nr:l{optio* rCoira:rcfiruil

Block Design

riu'riou' rdordouurddrurlrwrfuar, darrirdo

nldouit dr ctick arlilo;doundulrjr,rr?rriour,rr?rd

rfrl'tin trl' rdordo uu rdrir u riuwrfua r, n'ail risds

rujduu6l dr crct allilocrcel?rfird'atrj

z. iorfiumf.rr6ur Explanation

nlrJ??Et1Er

@@

- riru::ururfiurduftrrfia.ro&r6oa

- rlu'riou' uldsrdoururdrirurlm;rfuar, drrfrflo
njtiuufl dr clck aililocdouodulr.lurhriouufird

- {,'da}J'rdordoururddru ituorrfuar,firurirdo

rujduufl dr dick arlilocudaruirtin}J
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ci'lo dr{ nr:irnr rrrf nrrumity dr u srssrw Explanation

c
N1UffiPJ1EI

@@

.Aavt-ae- nlurr0loln0?Run?00Nrl1l?mr1!fiReltabflttyr{?8

sPss/w

- itu "dou'rdordouudriru{uwrfiar , daufido

rilduufl dr cri* ailrjrcdouodutilufirriouur?rd

- rlr 6'ntd'rdsrdouunrftiru rlrn;:fuar , darrirds

njdouil dr 
"rct 

arlilrsmnqnr?rdn}I

lnages: cfuirpjpS c6bednjpg c6nzupjpg c6nednjpg

FiIe: c6page12-hh

Images: chap6_10jpg, chap6_li jpg , chap5_l2jpg, c6kupjpg, c6kdujpg, c6neupjpg , c6nednjpg

Filq c6pagel2.hh

Imagss: chap6_rlsjpgi c5hupjpg, c6bednjpg, c6neupjpg, c6nednjpg

Filq c6pagel3-hh

fiTilm,-20 nio nn-zr Explanation

dru::uru

lr*il.r]
L*{nill
l"",lt.:zl

@@

- riru::orurioafru nrrir rn-zouio rq-zl

- ,rori e.f O ln6{ Compe Varhble dalog tor rnio

cir.:nruuual 1r1

- ,lod e.rr uca.r or:rndr Dcscdpfive uoia:rfon:rhr
:.- olrno 6.12 uca{ Opdonslu Dcsrlpttves rr'om'on

--i. . t 3rflnl!flsnnotHulflluu

- rfu 'riou-urdordsuurrfiiruriuorrflar,dailfisflo

rildsuil dr 
"tt"t 

nrlrjo;6ounduhjur?rriouur?rd

- {fu .frahl-dordouunrfihu ilmvrfuar,derrirdo

nJdsuil dr di"t arldocucnrurhdnhj

r41ri1 KR-m fifo rn-zr(eio) Explanation

o
fillrrt0'tu

nrilrhsnoil

@@

- dru:rururfiorfiu nnir rn-zo fi?o Kn-zr(sio)

- nrnilrsoouurrnumdnfdlfroro}J:un:uspss/w

- itu "riou'dordouurrf,irurluta[m , darfido

rilduuil dr or"t aqthsdoundu}Jurhriounr?rd

- rlu"fratl-dsrdouunddru rluo:rflar,fieurirdo

rddouil dr ct"t arlrlwucawr?rdalrj
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Images: chap6-13jpg, chapf_l4jpg, chap6_rejpg, c6beupjpg, c6bednjpg, c6neupjpg, c6nednjpg

File: c6yagel3"htm

Images: chap6-15jpg, chap6-l6jpg, chap6-mejpg, chap6_itjpg, cdbeupjpg, c6bednjpg, c6neupjpg,

c6nednjpg

File: c6pagel4.htn

iiinr:im:rcrfdrfi naruurniruunyrirri ru r o

6lruntsqruumn?ro iln1lrtf,

Explanation

dru:roru

lr*fm
l"rrfil;l
6',rrjr*rI

@@

- ri rucror 0d oeir-u ?inr:?mrrrr{n'riloar urnOu narri.r

drurodruuRrosuurmnaounarrf,

- olnii e.r uam nrrllMeaou riornh rreans:randu

- ,rnfi e.u t6B{ Mcam opdons misriom'onmfidiirdu

- rlr'riou'rdsrdouurdrirurluwrfuar,daru"qdo

rujdsuil dr ucr arlilwfrsunfru1rJur?rrisurr?rd

- rb "frntrl'rdordouunriliru {uo;r[uar , darfiido

njdouil dr dick arlilo;ucarrr?rdn}J

graJ
d":otinnrrTrnrruf Retability rordruuuuasuin

ri'aunfi lnrriu{dru c)

Explanation

drur:uro

Ir"rft-ersl
lrrrfi-.Il
l;',r,Jr*.n
l;*rlrr".rl

@@

.t- riru::srufioafiu sTaodrsnrr?m:ru#nun mryrs.r

dauuuuaouiarYs un6i lnrzYufch u cy

- urnd e.rs uaa.r ort?n:ur{naurmty nrtiuf 1cr-

'cro)

- orrnj e.tc uoo{ soarrsdcslu n"mmty

- Rrnd:cnou uoa{ naa-ndffo{ornhj:unrr spss/w

- ilutiou'olordouruddruitlnrrfuar,daufrf,s

nJduuil dl ctct aililos8ounduhjur?rriourfird

- il,'dnlrl' uJordouur?riru rluorriuar, #arrirdo

njdouil dr ctick aqlrhcu.hrur?rfinhj
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oraJ
ei:orinnr:irnmrri Reliability told:uuuuasuin

fiaun6 1nr: iufd:u cXeis)

Explanation

drur:uru

l"rrlt-.7
l;*,Jtt*I
lffi,Trr*I
l;-,Jr-rl
F;,T"*I

@

- ri ru::urur6rrfi'u cYasdrqnr:imn;ri n"rrrnty to.r

da uuuucou{orTa unfi (or:iufrhu q(cis)

- olndC.fZlda{IndepcndentSamptct-tcst

- ornilrsnouuda{snnrr?ro:'wrid1#ornfthuo:n

sPss/w

- rlu'riou'dsrdoururririru:lrwriuar,darflido

njduuil dr ai"t nrlilncfroundutrjur?rriounr?rd

Fac.of GradStndies, Idahidol Univ. M. Sc. (Iech.of inform" sys.manag .) I lW

Imagss: chap6_f 7jpg, chapSSjpg, chap6_iljpg, cbap6_2jpg, chap6_i3jpg, c6beupjpg, c6bednjpg

File: c6page15.htu

Inages: Framel: title6jpg, chp6-fljpg

Frme} correctjpg, wmgjpg, whitejpg, chp5_Bjpg

File: ex6fs1-hh/ex6&2-hh

uuuilntTn Explanation

unfi o o rrrj:cfi umfodlofi cfi rduthuiunrrii'a Iondund o fi z p't as 8 r?o Inodrplnpuurr

oofllll

rimr: mnds uf a ur6on frarf, ond domrrud'rnnr]u

rcr- ddrnsurfuqooruaauhfl?lu Conect !!
3 o.

nt{Ulul,?1r,o{ form riu duitnouhignouurnldo

fl?lll Wrong !! nt{rlur,?n O{ form fiU

drnoilu *noa' orrfl uorrrdlrfi rdocouluri

rir *Gi"k bur" t r rfl unr:qrlnrrrudld

1.

0 choicel

0 choice3

m@
O choice2

o choice4 @

I

I
t

e. Iqrrf

0 choicel

0 choice 3

@@

0 choice2

O choice4 @

aqrJnuruudld

lcti.kh*rl
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AAAurfi 7 a66n::srullasnlrimtlr#{orya Explanation

und z 46fi nrroru umcn rrirR: rrrir?orya - urtnrri:dondn l duflurdour

nroluund z dr crctr{rhjosrfll

n urdrrJrdon rtorfi:dorfu 1
- dlrsrlurldrdoiinerrnurodr

t
u

uaaqriads r6'n = ur" uur?rro d6nn ir
GTCethrn)

nducrriqrdn = nfrulrJrr?r uaia

Menu (inderhtnl)

uuuilnf;n = risn winoo*s luridulr

urrnuruu?lorinloorirduur

(er7&l.htm/q782.htm)

dsrdsumdrirurluirtr r rluw{uar,

firu ihdoujd uuf I fi c?ooa uffi mr uu

otutto bur mfiouuurludao

- dlslrtamtr:o ril*iln l#

l-,r"".fi"",,,nd"|t---l
lnauilrilqilafl

luuuflnria I

f-**-l

do{a (Para)

t. uruiiErl6 OvominA Scatet

z. duduumn (OAnnot Scate)

3. th{Umtr (Interval Slcate}

4. o-o:rlautmrt (natio S'calel

d66n::$tut (Oescrip,tive Staisics)

filmrtorul

dOnO {X lU fl nferential Statistics)

rifin::otulnJloonrfl uriinin r ;1d
t. nurtinuutlfur{rrJdrunan 6raeasures of Ceatml

Teadeagy)

t.t do{arJr;mn Ouantitative Oara
rJ-smas8EaoQ
rJ-llmurrusq
t A ,aa-glmugl:.luun

-iLojrx
t: do{arilqsrnnr

2. nrrinRr:n:gorsr?o{o

3. olrnr?orroufilroreot0
a Jo

fl tr?rnrlsl,t$l?0 sPss il
l. Freoueacies

2. Descriptives

3, (hssSummanr

4. Report Summeries in Rorvs

5. Report Summades in C;olumns

Multiolo Resnonse

Sound:

Pichate Siriratanapaisathl

Images:
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Frame3: woodwalljpg
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rloqn @ata) - afifioqlru Gnfermtiat Shristics) Explanation

@

dru:roru

ffii;l

.a-y- ritu::ursrfiarftrdogaloala;-cOfioquru

(Infcrentlal StatMcs)

- ,rrfi z.r $ilnt nroiluu?nrrilnurto{ffin'nr:10-a

- {fu d'nlrl'domdoururiliru {uwrfrmr ,#rurirflo

rilduufl dr cnct arliloamnrrrhdntj

lnages: chapT_ljpg, cTneupjpg, cTnednipg

File: c7B-htn

It {oqarJ:ufln Qumtihtive pata - dlndummdn Explanation

n1urr0lu

nmilrsnorl

@@

- rirur:orurfioefiu foqarlr;un euffirafituc ltah-

rirrqajsnmdn

- rll'risu'rdordouurrlairuituwrfuar,drrfido

njduuil dr 
"lict 

ailrjosdoundillrJufiriouufiid

- rh'6htrJ'dordsururrldru {uo:rfuar,#rurirdo
rujdouil dr 

"ti"t 
ailrjwuanwfiifinlrl

Images: chapTjljpg, cTteupjpg, cTbdnjpg, cTneupjpg, cTnednjpe

Filq cTpage2-hh

rJa
o,llDAUUtlnun Explanation

a
FI'IU,IIU1EI

@@

- rirurrotuldo:frurirsiluntmiln

- rlu'riou'rdordouur&hurluurfuar,dauiirflo

rilduuil dr 
"r"r 

aflrhcfioundu}lufiiriouudrd

- ilu "frnhl'dordsuondiru rlurvrfrnr , fiaurirflo

rdduuil dr or* adilo;uneur?rdetj

Images: cTbeupjpg, cTtdnjpg cTneupjpg cTnednjpg

Filq cTpaeg2-hh
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rdltaoa
nltDau01, lllua, ufu[lu , fl1uuuu Explanation

nluSitEtlg

@@

- rirur:ourdr:fiu rirrs6aarfiuf,n, rTragru, gru

fiau

- {r "riou'dordouurdiruriuwrfum , fieurieils

njdouil dr ui"t ailrJw8ouna'ulrJrfirrioun rhil

- ih"6'atrl'rdsrdsuurdnhu rfunv{rar,darfiils

nldsuil dr ai"t arlilosrenrilflidotrl

Images: cTbeupjpg, cTbednjpg, cTneupjpg, cTnedo"jpg

File: cTpage3.hh

r?oXnrfuqornrn Explanation

o
n'TUr1t8t1El

@@

- drur:orofloefiuriagarlsqemrt

- rlu'dou'rdordoururftiru{rnrrfrar,daufido

njdoufl tfi 
"ti"t 

arlrjw6oundu}Jur?rriouur?rd

- dfu '6atl'rdordouurdiru ilurrrfuar,n'rrrirflo
rujdouil dr 

"ti"t 
arlilrcuanur?rdnlrj

Images: cTbupjpg, cTbednjpg, cTneupjpg, cTnednjpg

File: cTpage4.htn

2. nr:inni5n5s0ru{o{a - 3. nlinr?odoilnrrnseoru Explanation

nlueeEnEt

@@

.J- drur:orufiorfrunrrionr:nrvorafogaua;nr:

ot?0tr0ilR1tRr5010

- rlr"riou-rdordsuundrirurluovrfuar,6a

uiirdonjduuil dr clck addos&oundulrjrr?r
t t!floullulu

- {lu'6'n}l'rdordoururririru rlmrrfuar , de

nrisflouJdouil dr click arlilosuaerur?rdn'lil

Images: cTbeupjpg, cTbednjpg , cTneupjpg, cTuednjpg

File: cTpage5.htn
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File: cTpageT-hh

1. Frequencies Explanation

@@

rlu:ruru

L..rfil;l
l"*fi;l
ril?l-r
I 'nrfi;lffiii,-l
lffir.rrr l

I ,*,ltt*r r l
ll""d;l

.J
tllllrt0l0ln0?Rll Frcquenclcs

ornd zf ,t*, trbequords lltatog box

,lril zr * statocslu xtcquendcs

urrfi Z.l,roo Frcqucnclcs &rt
ulrrlzs -u nr:druua tr'ormat

,r# z.c -oo a-nuor OutputNavtgator lort

$PSSr'W7.s

nfnfltnou rl(n{ fuput ornnmnaton Trrr.po..

RowsandColunns

u',# z.Z -^ dRuolc Clhart Whaorr orn SPSS/ly

7.u

rlu "riou- rdordouurrftirurluo;rtrar, dauiirdo
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- rir'riou"rdordousrdirurirwrfuar,6:urirdo

rildsuil dr 
"ti"t 

arhJo;fioundutrjurlniounfird

- rfu .dnlrl'dordsuurrfCrurluo;rfum,fiufiflo

njdouil dr 
"ti"t 

addnsuanwfirdnhl

Copyright by Mahidol UniversityCopyright by Mahidol University



Pichate Siriratanapisattut Appendix ll 172

6. K Independent Samples , 7. 2-Related Samples

, McNemarTest

Explanation

" drurruru

I-"*d,I
f"r;=""* I
I ,-,Jrt*r, I

.a- Rlurt0l0tfl0?flil K Indepcndcnt Samplcs , 2-Rclalcd

Samples, McNc,mr Tcst
l-t- Rmn 149 [dntl nlt?S0tltll Two Related Samples

drriudorynriul?umr

- nrililrlour#oro" uoor Eraf,nfiidomlrlrun:r

sPsgw

- ilu'riou-rdsrdsuurddrur]unsrtuar,d:nfiflo

rilduuit d.r ctick nrliloghundul:Iufrrisuuild

- ifu"dntil'rdordsururdirurluos{rar,izuiirdlo

rddsuil dl oti"r ailrlwucafl rhdatJ

Images: chpltgjpg, chpl4_wljpg, chpl4_w2jpg, chpl4_mljpg, chpl4_m2jpg, cl4beupjpg,

cl4bednjpg,cl4neupjpg, cl4nednjpg

Filq cl4page5.htn

Lnages: chpl4_lOjpg, chpl4_kl jpg, chp14_k2jpg, chpl4_H! jpg, cl4beupjpg, cl4Mnjpg

File: cl4page6.hbn

8. K-Related Sarnpls , Friedman Test, Kendale's

W, Cochran's Q Test

Explanation

dru::uru

nlflil5snCIil l-2

Rlflil:snoil 3

@

.J- Rlurt0l0lfl02flU K IndcpcndentSamples, 2-Relaled

Samples, McNemar Tese

- nmd l4.lo $dn{ nt:irn:ur{r?oryad:u Friednan Tesr

- nrflilr;nsurYsnla uaor nraa-nf,ildornftlruoru

sPssrw

- itu'riou'olsrdouru#rirur]uorrfuar, drufido

njdoufl dr ctck arthc8ouod'ulrjrarhriourr?rd
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uruilnrin Explanation

unfi r+ rl66lfnuru:tns$ (N--Prlra-etis Stati$ics) 'lwrdunfi Mfr z Ia1 a; e {o Inofii
rJ

lnn1eilutuoooxl

f rnr:unrorlnur6ood:rf,ond

domrru#rnnrlu "or drrirnsutiu

qnwucnrrlomu Cotred !! nt{{x
! t. r

t2r,ot FoIn riu dtrimouhignw

urel iloaaru u/r-g !! f,5{rlux211r0{t
)

forn UU

dtna{u'no* orrfl unr:diurlrr?s

toutni

rlu r0iot tere t!' tfl uor:c1ilnutuu
Jrrxt6

0 choicEl

O choicE 3

@@

0 choice 2

o choice4 @

I

0 choicei

0 choice 3

m@
0 choice 2

0 choice4 @

aErlnflruudld

l'cti.kh.*ul

Images: Frsmel: tiflel4jpg, chpM_fijpg

Frme2: cmrectjpg, wmgjpg , whitejpg, chpl4_Bjpg

File: exl4fsl-htm / exl4fs2.htn
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Images:

Files:
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ftmel: titlelSjpg

Frme2: cl5pl_ujpg, cl5pl_d"jpg, clSrehrpjpg, clSretdnjpg, clSpra_ujpg,

clSpra_d.jpg

Frame3: woodwalljpg

Franel.: chpls_fljpg

Frame2: chpl5_f2jpg

Frame3: chpb_Ajpg

clSfsethh ilrsnsrdru

Framel.: cl5fl.hh

Frane2: cl5D.hh

Frame3: clSpagel.htm

und rs nuriuurflri\lu syota* windows Explanation

lnii ts or:rilsudrr'illu gntax windows - urrarri:{ona'o l duflurdorrnro

luund 15 dr ctiskrdrlilocrflunr:
v ri - t !

n lqilo?nt o{?l?t ouu 1

- dlu s rlrnmdruu'o iia:uurudrd
urrnr riadsudn = uau u r firm d6nn fi
(clS&ethtm)

nfiuat:riqudn = odu hJufir rranio

Menu (index.html)

uuuiNnf,n = rlsn wlnoouaslilriduur

ucnuruuitnrialn odlduu r 1* I s&t -htm

/orl582.hh)
I d i. " 3- rilorf,ouulrriiruilurft riluo:ril
ar, darfiidorrjdsufl iidon:rr

uda,iUu status bar nailouuuflldeu

- dluwraffirur:o rilofln ld

rnfi rnrrfi nudrfisrdn p.. f r l"r,ort r (D(( €^? urin,rM

luorrll sptu* ir{oultdqd

f,rnisvohx lu rrr dqnmrln}J

na'od on dnynioucnuroa;r6ontor spss syor*

Conmand Synhx Dagram hdox
r . . a ..1
f,?O0l{ liU n0flfllfl{ i-tesil

liurd prag a Drop ronr;dauddsmrrfram'on

Click Mouse du.ulr milrs Windowsgs/g8

rdouurd copy dsilror:dnaon{onarulu H"tp

nrrrrrursturrnfulrurs

drdomr:irn:ur{o;dsrrhnrrlf,u#onar#udd

domun-(n g-p.r)
dtdslntr syot"* mlrirrilrsnrrorix:aorla

Soun& 'h'l 6 r?a.r do Mnds*mi d
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ad"&d
r:lfrur,ttuurirfirfrs nrm lillrn:l SpSS for

windows, lu nrrld syatax fi rteuhd'.rd

Explanation

drurroru

L"'dill
- dru:rororiiuariu rnfislriiluurirdcnrl nrmftJ:uo:u

SPSII lor Whdows,'lunr:1flsynt r irtou'hd.ri

- urnil r.t mar ansuv syntar'lu srsslw

- ifu "dnlrl-dordouurddru rlutsrfuar,firurirfls

ujduuil tfi crict arlrh;urreufiidatrj

Images: chplS_l jpg, clSneupjpg clSnednjpg

File: cl5f}.hh

Images chpls_2jpg , chpl5_3jpg, chpl5_4jpg, cl5beupjpg cl5bednjpg, clSneupjpg , clSnednjpg

Filq cl5pgs2-hh

filrisyota* lu (t) d.rnrudnh.l , n6nd oi*pruv rdo

udo{:l0asr6uom{ spss s}mtax, comnmd

SptaxDiagrm Index

Explanation

@@

drur:sru

l;it-,;rl-I

I o'rnd rs: I

l-;il*. I

- ritur:orurdoafiu f,urf syntarlu (t) firnrno'athl ,

oind pr.puv darnas:raavrdaarB{ spss s},ntar,

Oommand 9ptar Diagram rndcx

- ,r*i rsrrtca{ hd.r'lu udpwuauo

- r-dls3uaa.rToptcslusrsssymt

- ornd154uilnrspsgwqdarcomnd

- mnrhcnou rnal ma-nfri1do'rn$huo:u spss/w

- {rtiou'dor$uurdrirurluwrfuar,firurirdo
rildouil dr 

"ti"t 
ailrjoEdouoduhlrr?rriourrhd

- rfu "detrJ-dsrdoururrfrhurluosrtlar,firurirflo

rrJdouil dr ai"t arlilocucerilrhda}J
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[nages: chpls_Sjpg, chpl5_6jpg, chpl5_7jpg, clSbeupjpg; cl5bednjpg, cl5neupjpg, cl5ndnjpg

File: cl5page3.htm

Images: chpls_8jpg, chpl5_9jpg, clSbeupjpg, clSbednjpg, clSneupjpg, cl5nednjpg

File: cl5page4.hh

firodrr rdu rfrsndrd'r t-test, ldrlrdDrag & Drop
r drr e a

ruillsaizufr gio{nlrrinldon, C[ck Mouse drurrr

tBfi'tc Windows95/9E

Explanation

@@

rhur:oro

L.'-ft-rrI
I o',rd rr.o I

l,nffi,r-r-l

rfl ru::orurdszriln-zou'rsrdun'onrirfiit-t"rc,li

rurd ot g c Drop nrr"rhun:d[os0un-on'oR, c[.k
Mouse drutt nnl! WhdosB95l98

,rofl rss * cTrodNoun'on T-Tcscommnd

s!'ntar

ornd rs.e *oo nfi n'snnn r;d2##s.rnmlu

CommandSyntar

ornd rs.z,r"o nrrlf uo*" itrr?ro'n whdom

95D8 rlu -* ronrsfrufin'on
tot2

ourursnou uaac manmldornlrlrun:u spstyw

{r'riou' dordouunrfdru{mrrfuar, drurirdo

nldouil dr 
"ti"t 

ailrJwfroundulrjurhrisuufird

ifu '6'nlil' rdordouurddru rlutvrfuar, drrfids
nJduuit dr ctick arlrjosudnrurlrdn}J

rdoururd copy rCorirnr:d'naon{on?rulil Help,

n?'lu14ulu1,0fl afolutru

Explanation

nlilrru'lu

15

15.9

@@

- ritu::studoafiu doulrfi c.opy rfrorirnr:rYaaon

r?oaerrlu n"p, o?lu?rurot o{riuurrro

- olrd ffi.E uaa.r a'nuurnr:n-oaon slm.tax

Command olo nep { Syntar Wmaows

- ,*d r5.e udn{ syntax duffltudanloudu no,

- rlr 'riou'rdordsururddrurlurrrfuar , daufido

rild ouil dr \grt nil rJo c Eo u n6'il hJ u r?rrio u u flrif).- tl, '6'o}J" rfordsuurdriru rlurvrfuar ,fi:ilrisds

mJduuil dr c[ck arlrjocudnrufir6'a}J
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Imagss: chplS;rljpg, chpl5_r2jpg , chpl5_l0jpg, chp15_11jpg, clShupjpg, clsbednjpg

Filq cl5pags5-hh

rdou lrd copy rdorlrnr:rionon {on?ulil Eelp,

a2TJillrlUlolrndswurs

Explanation

riril:ruru

I;ffiI
l-rrirr*;l
| "',rlilr- It ",rfilt" I

@

- ritu::orud s?fiu n'o uudi copy or'orirnr:thaon

dooarulu nup, R2'tu?tsl'rEt 8,rrr{*no',o

- nrnilrmorr?unr," uaas nradnddldornftlruo:n

sHlsl'w

- r',rfi r.rouaalnr:'lf,CommnrtsyexDlagran

lusymrwuaro
- nrnd 15.ll ffln{ Conoaod Syntax Diagran rgn];dt

& lvfltnnolRl,

- ilu*riou'rdsrdounnrftiruituwrfuar,d:nfifls

rildouil dr um adrlwdounduhlnfirriouufird

- ifu t'nlrl'dordouu#riru{rovrfuar,6:nfif,o

nJdoufl dr 
"u"t 

ailrJos!ffierrfiido}l
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uruilnrin Explarnation

unfi ts nr:riiuudrri'llu Snrax \vindo*s hndundtsfitpsdo
rlrn rrn nrs ulnu6ondedond

do m r:ud:nn rlu rcr- drri rnourfu

lnwrmau?on2u ConEd !! nr{rl!

u2'moq ro* rfu drrflrnou}iqoo;

udau?onrru w.rg !! nr{{urnl.1o{

fomffu

drnnrlr'Reef rcriluRr:iiurln?s

csulrri

rll "ui"k h"ru lrrSunrrcldruuuu
Jrv
mle

0 choicel

0 choice 3

@@
T-

I

0 choice 2

0 choice4 E

5.

0 choicel

0 choice 3

@@

0 choice 2

0 choice4 @

aErlnuuuudld

lcu.kh.*il]

Inages: Framel: titlelSjpg, chpls_fijpg

Frame2: curecljpg, wrongjpg, whitejpg, chpl5_Bjpg

Filq exlSfsl.hh
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BUUUadoUIrlaUnan

SPSS for Windows version 7.5

t2a1 2 frtur
- v 4 - o d a ?, t,
t . rinfintnnlul?nil1 mro{nn rnfl rfl tuolnoutr1

z. firruilr ronnr n,l?odr n rflrr1o.:nou

g. nr X luneg or u.rireeguufrc rd a nd 6 or.lr q n fi'a.:

leiiuuriu to d spo

1. tcon ffiru.rfi.rrl,
n. rfiurfiu Title

tr
n. tll8JtottJ0tQutl?

2. tcon ffiru.ufi.rrl,
tJr

n. l:laerunnl,sucfl o{ ufl u{8J uvt{

:r. rfi uGuncornrsu?orildeuu:Jnmcornrerlu oulect

n. r:lden"rdnunr:1o Plot (Mark)

cq9
{. [sr8JrFl8J1one1il

3. rcon ffirr...ufiourt
n. nluunrilutooonsln Spin Mode

n. r:Jdeud'nunrvrdu

l.'-.-i...,-r.-d:

liiffitfl 4
4. rcon'+qr uilrensoyte

n. gduuurosnarthdu

n. n1?uqunflv'lg fifi

5.n?1ile1ccrard'cuilaelruran#sdabul*rfi udfrcd'nna

n. 6 d'qd'n:re

n.12iltdnw

tra,
9t. tlltJ[FltJflOn21il

s. rfiurfiu Heading

t. Options oirl 1mt Chart

r. uilderudnuruvln Plot (Mark)

r. urlderugnuX rfluunuY

'Jee{. tunerunnljruvMlu

a. I nrJon:J?
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a.1.23'

.!. .123

z. nrariiu6',ru:Jma,r'ir6'curJarhudfio{ GonnnddrurlT fiodfro.:nrrunenfriu:Jaudcrdan lcon ln

.lm
'$,ffi,tr

n.ffi
,.lm
..m

g. nraur?n case egu,it case dio{hrn.rrduu cursorlrJeTsdruuri.rdfio.:nraumanuderfion tcon 1a

..m

^.m

,.m
..m

, J- o n

r. urrirfi riluunn,iru'Juduhsn1il]nmufi{
o r & ,a - ,'-

{- u,ln1,nlnfl qlu0utDl$vl nnmfl{mln'luu

6. Data type -> Numeric 2 decimal e) 1un,rrd,rufro{nc1n tze erqnr:Jderurfluostr

n.123

a.12.3

9. MOD(numexp4 l{urriro:lt

n. ulr|tj1uo{atnult'

n. urrirffi.r:;rni

1 0. CFVAR(numexpr, numexpr...) l{urriroyta

n. mrilne'lrJurJnJaeu:rmd'curJarirr 1 uoin; GASE

r. mrh SD mtd'curJaoirs 1 usin; CASE

n. urrir coefficient of variation sard'eurJ:rir{ 1 Bria; CASE

.J
r. urrirro6smsfi"Juilarirs 1 uoin; CASE

1 1. RANK CASES l{rirorta

n. nFNd'eu:Jrluil
d.-v

n. t'eItalnu{o{n

s. r#sur:JNrirnin rfiulfi rfl wirdu
aO- e{. tuounutlto{tncoglt

12. RANK TYPES -> Fmctional nank fincuuil'ttriraeirst,
.J e o J

n. mnk fiqnuradco,irucuValid Cases vTsratn

t. Ranking uuu Exponential distribution

-J i c
n. rank frmadaeliucuValid Case qnrdco tOO
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te. dolnoq'lu Merge Fite

n. Exclude Variables

n. lndicate c€se source as variable

ta. fa1nld1d options ral Select subset of cases

n. if condition is satisfied

n. exclude variables

ts. r{srid'u Percentage above 1u aggregate fincrilrailrErjroeirltr
qV | | rn. t$n1atn8$Jfl o{umnynEil

Appendix Ill 182

t, Newworking Data Fllo

r. qnrln{o

:t. Random sample of casos

s. Based on time or case tttnge

n. l{drfiaenyfl ot cases qln'hrirdfi rrauoluuoiavnrir.r

s. l{ririaeoiiro{r cases drn'irrirdfi ruurr'[uuoin:nriu

t o. r{rrii'u Last Value lu aggregate fincrmauredroejrlta

n. l{rirdrrlormr{oryn uriavnrir.r

r. lfirirhsn:;ra{ case dfi riroqludevuondcsdriruuq

n. l{riruandh"ld Missing Vatue

17. Stem & Leaf stem 6ora6'noyla Leaf dor,tdnoyle

n. Stem udnurice Leaf ufinRu

n. Stem udnios Leafradnfiu

a.25-75

.t.0-100

aD r a r

1. rxnl{{EnlutlrlnynE]r

.r. l{rirqrrriruflu lri M issing Vatue

fl. Stem ud'n6u Leaf ufrnrarice

r. Stem udnfiu Leaf radn$og

1 8. Boxplot 6o n"Jriln{rstos{oqna;u,irl r:JoinulrAr'oi.l*fit rvirtua

n.25-50

a.2$.100
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1 g.s1nnrt Dependent List rflrafi'ourla:Jrunyrh

n. ururirgrpfi /6'ufrurJ1 nrl

n. duduurqar/dnns{curn nr1

20. slnnrflu{a 1 9 Factor List rflud'cu:JaJmnvrlq

n. urruriegrgfudud'uNlerrt

n. du6'uur mardnns{cusJ'ue1

, 6-r
fl. ulilururuou{2{rJ1nrl

s. dcsmqardnrdcr.sroar

- 6^rt. lvrsJururyrutc{rflnrl

!. dNurnar/dqtrs{cuennfl

21.n$ul Reliability dqera6Anfrr hssrd'unrr{nrfluu,ru:irprpfi, d'uA'uurmar nfifi1u{alorlrirdenfia.t

n. Kappa

n. Cochran Q Test

t. Conelation

n. qryn{o

zz qrn{a zr t{e6fiostrrdurrnrruoruunnoirsqrnnryio{,r(u,rnn,ir z nir, z ayd'u)

n. Mc NemarTest

n. Kappa Statistics

t. Fxplore

l. Descriptives

t. Cochran Q Test

t. Friedman Test

Zg.luntairnflnifrceJ SPSS A, rnadrucnrValiOitvlfrnfifio;bqrn Menu -> Statistics -> Summarize

n. Crosstabs

fl. Frequencies
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n.6.9886

{.8.9886

Appendix Ill lU

24. nlnln Reliability dcgaiinrfisrnirrdsc rir r:lainusilnrid zs u?o zs rdetcfiosfiufiolrr

n. Cronbach-Alpha r. Kuder Richardson

n. ltem-TotalConelation l. Discrimination power

25. c1nn1fl rit#sflorli'euile work qrni6 Descriptives iirirwirta

iET.1I.e-tY.S.!11;g,Sab.

N: :m[itmuni i:M$Srhutrir rM6.rn
9.!fl',t

'DeVl;iton

ifl#
.,qq

,,.Od.' irc.6t-
:1. .JJ .j. r.

':7;ffi8' igrx1641

fl.7.9886

n.9.9886

zo. lunraimntf Muftiple Response nfifi Frequencies dr"jr Pct of Responses lrllelneru'jroeirrla

- ?^^.---^-^^:^---.-!-. ! ? , '- v A q o o-

n. taelnsflo{Ftlotouuu 1 noncoEtl{l4{uilor ?. tognvmohnqrnnrnour{sralrr
Jeo

n. Qnfl{s{o{ao
Javu

{. atnvl{60{9to

zt . ilabdanelrJuilTlso{r D escri ptives

n. urriTnfifioit 1 r{tair.rd'cuilariordm r. rirnrarrne'rild SoErny rarrirnfifirirs 1
n. flei{tludln6fi{ruunrflunernsisJ {. elel{11.r6flJ'[udnururnlvirerJ

za. do1o6on21ilul1etflo{ Report Summaries

n. urrirs{fifiFirs 1 rtrraiuoTcurlariordm r. frrnrarsno.ud $uuu, urrirnfifioirs 1

A. ileN1uri1nfifidruunrflunun6i$ {. s1et.tru6flJ1udn:rnwnrv{aetl

s. T-method

{. n. unvl. qn

29. nrat:J?eutfieunrauqnrs.iro.i{o{n z nrludEnavriariu frr{oqnfinraneyqrelutJU Free distribution
., AA I

t{6nnavtt

n. LSD

o. K-S test

so. d,t u:J adilruri rnn:;ri c RossTABS ncrrfl udh uilruuuln

n. NominalScale {. Ordinalscale

n. lnterval Scale l. Ratio Scale
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31. s1nnr,'l rir#smld'ruil, salnow unnrirsqrn 13800 #o t+zoo u?ohida;d'uriudrdrg o.os

n. salnow unnoirsqrn 13800 Bnr 14200

fl. salnow unnoirlqrn 13800 hiunnrirlqrn 14200

n. salnowhiunndrsqrn 13800 ung 14200

.:. salnow uornrirmrn 1 4200 lriunnri,xqrn t gaoo

32. 6t1nn1fl vrnstaurirt#emseTcuila salnow uErRn'ril minority'jrfiuornoirsrTurfohidrduriudrdrg

:r!:rd€t€rdEdL.lEd1IrE$eit:I€ED
.h .:!:-

n. nouurJalrcuuirrTuunyrirrod#r z nriuuornoirsriu

r. naruurla:laculdwirriuunrrirrod#.: z nriubiuornsirsriu

n. n,rruurJerJecuryirrTuunvdrratni{ z nriulriunnrimTu

r. n?ruutJfiJaculriryirriuunsrirrodsfir z nriuuornrirfiu

:lrirw.ulira"s'-.lA2m

t .dr
F.!s,.

a,iiir'a'r*:.
S*1p..,'blHaidiib.'.' :Liwitii :iuno:dr

..!r.{Jrcnf::'

bliliu'j' ..tE'rB, 'q* .lod:, ;anu. ::;,1-8{gq! 'tlel{&:.a ::,:.. :

iLrttilritrrf.T.{rtfi or.
Eo"iiidi,"i;
.:VJ.dSrr#i:: Li*ilb;E;i'!'iidt:'6r ii'{i';ri*

.f' i.Sla-. :r ...&.'
, ,,' $.!3!..,.
itZt$taiif
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Fig. 14 Main Menu
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